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Consult **Contents'" for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 
agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 


students; to specialists in wildlife management, waste disposal, or pollution control. 


li 


This is a publication of the National Cooperative Soil Survey, a joint effort 
of the United States Department of Agriculture and agencies of the States, 
usually the Agricultural Experiment Stations. In some surveys, other Federal 
and local agencies also contribute. The Soil Conservation Service has leader- 
ship for the Federal part of the National Cooperative Soil Survey. In line with 
Department of Agriculture policies, benefits of this program are available to 
all, regardless of race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1965-1975. 
Soil names and descriptions were approved in 1975. Unless otherwise indicated, 
statements in the publication refer to conditions in the survey area in 1975. 
This survey was made cooperatively by the Soil Conservation Service and the 
Kansas Agricultural Experiment Station. It is part of the technical assistance 
furnished to the Jackson County Conservation District. 

Soil maps in this survey may be copied without permission, but any enlarge- 
ment of these maps can cause misunderstanding of the detail of mapping and 
result in erroneous interpretations. Enlarged maps do not show small areas of 
contrasting soils that could have been shown at a larger mapping scale. 


Cover: Harvested hay in an area of Pawnee clay loam, 3 to 7 percent 
slopes. Strips of grass have been left to provide cover for wildlife. 
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Foreword 


The Soil Survey of Jackson County, Kansas contains much information 
useful in any land-planning program. Of prime importance are the predictions 
of soil behavior for selected land uses. Also highlighted are limitations or 
hazards to land uses that are inherent in the soil, improvements needed to 
overcome these limitations, and the impact that selected land uses will have on 
the environment. 

This soil survey has been prepared for many different users. Farmers, 
ranchers, foresters, and agronomists can use it to determine the potential of 
the soil and the management practices required for food and fiber production. 
Planners, community officials, engineers, developers, builders, and homebuyers 
can use it to plan land use, select sites for construction, develop soil resources, 
or identify any special practices that may be needed to insure, proper per- 
formance. Conservationists, teachers, students, and specialists in recreation, 
wildlife management, waste disposal, and pollution control can use the soil sur- 
vey to help them understand, protect, and enhance the environment. 

Great differences in soil properties ean oceur even within short distances. 
Soils may be seasonally wet or subject to flooding. They may be shallow to 
bedrock. They may be too unstable to be used as a foundation for buildings or 
roads. Very clayey or wet soils are poorly suited to septic tank absorption 
fields. A high water table makes a soil poorly suited to basements or un- 
derground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map; the lo- 
cation of each kind of soil is shown on detailed soil maps. Each kind of soil in 
the survey area is described, and much information is given about each soil for 
Specific uses. Additional information or assistance in using this publication can 
be obtained from the local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

This soil survey can be useful in the conservation, development, and 
productive use of soil, water, and other resources. 


Lal 


Robert K. Griffin 
State Conservationist 
Soil Conservation Service 
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БОЙ €OG0EV OF Ласе COUNTY, CANES 


By Howard V. Campbell, assisted by 
Harold P. Dickey and Harold T. Rowland, 
Soil Conservation Service 


United States Department of Agriculture, Soil Conservation Service, 
in cooperation with Kansas Agricultural Experiment Station 


JACKSON COUNTY is in the northeastern part of 
Kansas (see facing page). It has a total area of 656 square 
miles, or 419,712 acres. Holton, in the central part of the 
county, is the county seat. The county was organized in 
1887 and Holton in 1870 (3). 

The population of Jackson County is about 11,245, of 
which 5,314. live in towns and 5,931 in rural areas (4). 
More than 500 commute to work from Jackson County to 
Topeka. 

Farming and related services are the most important 
enterprises in the county. Corn, wheat, sorghum, 
soybeans, and alfalfa are the main crops. Beef cattle and 
swine are the main kinds of livestock. Dairy cattle, sheep, 
and poultry also are raised. 


General nature of the county 


This section gives general information concerning the 
county. It describes the physiography, drainage, and re- 
lief; the water supply; the natural resources; the climate; 
and farming. 


Physiography, drainage, and relief 


Jackson County lies within the Dissected Till Plains 
section of the Central Lowlands Physiographie Province 
and the Natural Land Resource Area known as the 
Nebraska and Kansas Loess-Drift Hills (11). The land- 
scape is one of strongly rolling plains that are thoroughly 
dissected by numerous streams. The surface slopes gently 
to the southeast. The larger streams in the eastern part 
of the county flow in a general southeast direction, 
whereas those in the western and southern parts flow 
nearly straight south. 

Big Soldier Creek is the longest stream in the county. 
Cross Creek is in the southwestern part. Walnut and Lit- 
tle Soldier Creeks have their headwaters in the Pot- 
tawatomie Indian Reservation. Mud Creek or South 
Muddy Creek drains the southeast corner of the county. 
Elk Creek, Spring-Straight Creek, North Muddy Creek, 
and Cedar Creek are tributaries to the Delaware River, 
which flows through the northeast corner. 


Nearly level and gently sloping soils are adjacent to the 
major streams. Gently sloping to moderately sloping soils 
that formed in loess are on ridgetops and high benches. 
The largest areas of these soils are in the vicinity of 
Netawaka and Whiting. The glacial areas cover about a 
third of the county. Soils are gently sloping on ridgetops 
to very steep next to the wide, round valleys. The 
average local relief is less than 40 feet. Bedrock crops out 
in the western, southern, and eastern parts of the county; 
hills have flat tops and steep sides; and relief is more 
pronounced than in the glacial areas. 


Water supply 


The water supply in most of Jackson County varies. 
Most of the county derives water from wells that yield 1 
gallon’ to 15 gallons per minute. Underlying alluvial 
deposits provide a fair supply of water for wells. In some 
areas ground water is not available or is in limited supply. 
An impoundment reservoir, in addition to wells, provides 
water to Holton. 

Surface water is impounded by dams on streams that 
flow through many farms. This impounded water helps to 
supply water for livestock and, if a filter system is used, 
can supply water to farm homes. Rural water districts 
supply water to farms throughout most of the county. 


Natural resources 


Soil is the most important natural resource in the coun- 
ty. Livestock that graze the grassland and crops produced 
on farms are marketable products that are affected by 
the soil. : 

Limestone in Jackson County is suitable for many uses. 
It has been quarried and used as building stone or 
crushed for use as road-building material or agricultural 
lime. Several large quarries are in the county. No build- 
ing-stone quarries are operated. 

Sand and gravel pits provide a source of road-surfacing 
material These deposits are of glacial origin and consist 
of unsorted sand and gravel mixed with clay and boul- 
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ders. These deposits of sand and gravel are in Shelby 
soils. 

Very little coal has been mined in Jackson County. The 
supply of natural gas and oil is not large enough to be 
significant. 


Climate 


Ву L. DEAN BARK, climatologist, Kansas Agricultural Experiment 
Station, Manhattan, Kans. 


The climate of Jackson County is typical continental, as 
would be expected of a location in the interior of a large 
land mass in the middle latitudes. Such a climate is 
characterized by large daily and annual variations in tem- 
perature. Winters are cold because of frequent advances 
of polar .air. Winter conditions prevail in December, 
January, and February. Warm temperatures last for 
about 6 months every year, and spring and fall are short. 
The warm weather provides a long growing season for 
crops. | 

Jackson County is in the path of a fairly dependable 
current of moisture-laden air from the Gulf of Mexico. 
Precipitation is heaviest late in spring and early in 
summer. Much of it occurs as late-evening or nighttime 
thunderstorms. ‘Although the total precipitation is 
generally adequate for any crop, its distribution can cause 
problems in many years. Prolonged dry periods of several 
weeks duration are not uncommon during the growing 
season. A surplus of precipitation often results in muddy 
fields and a delay in planting and harvesting. 

Table 1 gives data on temperature and precipitation for 
Jackson County, as recorded at Holton for the period 
1941 to 1970. Table 2 shows probable dates of the first 
freeze in fall and last freeze in spring. Table 3 provides 
data on length of the growing season. 

In winter the average temperature is 30.4 degrees F, 
and the average daily minimum is 19.7 degrees. The 
lowest temperature on record, which occurred at Holton 
in January 1915, is minus 22 degrees. In summer the 
average temperature is 76.0 degrees, and the average 
daily maximum is 87.8 degrees. The highest recorded tem- 
perature is 110 degrees, which occurred in August 1913. 
Temperature records were not kept at Holton during the 
1930’s, when most of the high temperature records in 
Kansas were set. 

The annual precipitation is 35.28 inches. Of this annual 
total, 26.13 inches, or 74 percent, usually falls in April 
through September, which includes the growing season 
for.most crops. In 2 years out of 10, the rainfall in April 
through September is less than 19.61 inches. The heaviest 
1-day rainfall during the period of record was 8.37 inches 
at.Holton on October 11, 1973. 

Average annual snowfall is 20.9 inches. The greatest 
snow depth, which oceurred during the winter of 1914-15, 
is 54 inches. On the average, 23 days per year have at 
least 1 inch of snow on the ground, but the snow rarely 
covers the ground for more than 7 days in succession. 


The prevailing wind, recorded at nearby Topeka, is 
from the south. Average annual windspeed is 10 miles per 
hour; it is highest, 18 miles per hour, in March and April. 
The percent of possible sunshine averages 67 in summer 
and 52 in winter. 

Tornadoes and severe thunderstorms occur occasionally 
in Jackson County. These storms are usually local in ex- 
tent and of short duration so that the risk of damage is 
small. Hail falls during the warmer part of the year, but 
it is infrequent and of local extent. Crop damage by hail 
is less in this part of the State than it is in western Kan- 
sas. 


Farming 


Tall native prairie grasses originally covered most of 
Jackson County. Deciduous trees grew on the bottom 
land. In a few upland areas, mixed trees and native 
grasses were the original vegetation. 

The main crops are corn, wheat, grain sorghum, 
soybeans, and, in a few areas, oats. Forage corn, forage 
sorghum, alfalfa, and bromegrass are also grown. In 1974, 
about 35,000 acres was in corn, 26,000 acres in wheat, 
24,000 acres in grain sorghum, 16,000 acres in soybeans, 
and 4,000 acres in oats. These acreages fluctuate accord- 
ing to market prices. In 1974, there were 12,000 acres of 
alfalfa, 18,000 acres of wild hay, and 13,000 acres of 
pasture hay (5). 

Beef cattle herds and hog farms are the main kinds of 
livestock enterprises. There are several dairy herds and a 
few sheep or chicken farms. - 

In 1948, the Jackson County Conservation District was 
organized. Its purpose is to promote soil and water con- 
servation. 


How this survey was made 


Soil scientists made this survey to learn what kinds of 
soil are in the survey area, where they are, and how they 
can be used. The soil scientists went into the area know- 
ing they likely would locate many soils they already knew 
something about and perhaps identify some they had 
never seen before. They observed the steepness, length, 
and shape of slopes; the size of streams and the general 
pattern of drainage; the kinds of native plants or crops; 
the kinds of rock; and many facts about the soils. They 
dug many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil; it ex- 
tends from the surface down into the parent material, 
which has been changed very little by leaching or by the 
action of plant roots. | 

The soil scientists recorded the characteristics of the 
profiles they studied, and they compared those profiles 
with others in counties nearby and in places more distant. 
Thus, through correlation, they classified and named the 
soils according to nationwide, uniform procedures. 
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After a guide for classifying and naming the soils was 
worked out, the soil scientists drew the boundaries of the 
individual soils on aerial photographs. These photographs 
show woodlands, buildings, field borders, roads, and other 
details that help in drawing boundaries accurately. The 
soil map at the back of this publication was prepared 
from aerial photographs. 

The areas shown on a soil map are called soil map units. 
Some map units are made up of one kind of soil, others 
are made up of two or more kinds of soil, and a few have 
little or no soil material at all. Map units are discussed in 
the sections “General soil map for broad land-use 
planning” and “Soil maps for detailed planning.” 

While a soil survey is in progress, samples of soils are 
taken as needed for laboratory measurements and for en- 
gineering tests. The soils are field tested, and interpreta- 
tions of their behavior are modified as necessary during 
the course of the survey. New interpretations are added 
to meet local needs, mainly through field observations of 
different kinds of soil in different uses under different 
levels of management. Also, data are assembled from 
other sourees, such as test results, records, field ex- 
perience, and information available from state and local 
specialists. For example, data on crop yields under 
defined practices are assembled from farm records and 
from field or plot experiments on the same kinds of soil. 

.But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed in- 
formation then needs to be organized so that it is readily 
available to different groups of users, among them far- 
mers, managers of rangeland and woodland, engineers, 
planners, developers and builders, homebuyers, and those 
Seeking recreation. 


General soil map for broad land-use 
planning 


The general soil map at the back of this publication 
Shows, in color, map units that have a distinet pattern of 
soils and of relief and drainage. Each map unit is a unique 
natural landscape. Typically, a map unit consists of one or 
more major soils and some minor soils. It is named for 
the major soils. The soils making up one unit can occur in 
other units but in a different pattern. 

The general soil map provides a broad perspective of 
the soils and landscapes in the survey area. It provides a 
basis for comparing the potential of large areas for 
general kinds of land use. Areas that are, for the most 
part, suited to certain kinds of farming or to other land 
uses ean be identified on the map. Likewise, areas of soils 
having properties that are distinctly unfavorable for cer- 
tain land uses can be located. 

Because of its small scale, the map does not show the 
kind of soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for select- 


ing a site for a road or building or other structure. The 
kinds of soil in any one map unit differ from place to 
place in slope, depth, stoniness, drainage, or other charac- 
teristics that affect their management. 


1. Kennebec-Zook-Wabash 


Deep, nearly level, moderately well drained, poorly 
drained, and very poorly drained soils that have a silt 
loam or silty clay subsoil and formed in alluvium 


This map unit is on the alluvial plains that are along 
the larger streams and are subject to flooding. It occupies 
about 6 percent of the county. It is about 31 percent Ken- 
nebec soils, 27 percent Zook soils, 24 percent Wabash 
soils, and 18 percent soils of minor extent (fig. 1). 

The moderately well drained Kennebec soils are on the 
flood plains next to the streams. They are subject to 
flooding. They have a silt loam surface layer about 36 
inches thick. The poorly drained Zook soils are on the low 
flood plains adjacent to foot slopes and bench escarp- 
ments away from the main stream channel. The upper 
part of the surface layer is silty clay loam. The lower part 
of the surface layer and the subsoil are silty clay. The 
very poorly drained Wabash soils are in backwater areas 
on flood plains. They are silty clay from the surface to a 
depth of 60 inches or more. 

Of minor extent in this map unit are Chase, Reading, 
and Olmitz soils. Chase soils are somewhat poorly drained 
to moderately well drained, Olmitz soils are well drained 
and moderately well drained, and Reading soils are well 
drained. Chase and Olmitz soils are next to the uplands 
on benches or foot slopes and are nearly level and gently 
sloping. Reading soils are on high bottoms or terraces. 

Most of the acreage is in cultivated farm crops. Some 
tracts are in trees or grass. Stream channels and adjacent 
areas are not arable, and most are wooded. The main con- 
cerns in managing these soils are flooding and the slow 
drainage in Wabash and Zook soils. | 

This map unit has good potential for cultivated farm 
crops, grassland, and woodland. Flooding is such a severe 
limitation and is so difficult to overcome that the poten- 
tial for residential and other urban uses is poor. The 
potential for development of wetland wildlife habitat is 
good. Vegetables and other specialty crops are uniquely 
suited to this unit if a proper drainage system is installed 
and protection against flooding is provided. 


2. Pawnee-Shelby-Burchard 


Deep, gently sloping to steep, well drained and moderate- 
ly well drained soils that have a clay or clay loam sub- 
soil and formed in glacial material; on uplands 


This map unit is on upland ridgetops and side slopes. It 
occupies about 40 percent of the county. It is about 42 
percent Pawnee soils, 17 percent Shelby soils, 13 percent 


Burchard soils, and 28 percent soils of minor extent (fig. 
2). | 
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The well drained and moderately well drained, gently 
sloping to moderately sloping Pawnee soils are on 
ridgetops and the higher side slopes. They have a clay 
loam surface layer and a clay subsoil. The moderately 
well drained Shelby soils and well drained Burchard soils 
are on the lower side slopes. They have a clay loam sur- 
face layer and a clay loam subsoil. Shelby soils are 
moderately sloping to steep, and Burchard soils are 
strongly sloping to steep. In this survey area, Burchard 
soils are mapped only with Shelby soils. 

Of minor extent in this map unit are the moderately 
well drained Kennebec soils and the moderately well 
drained and well drained Olmitz and Wymore soils. Olmitz 
soils are on foot slopes. Kennebec soils are on flood plains. 
Wymore soils are on the higher ridgetops. 

Nearly all the acreage is in the cultivated crops com- 
monly grown in the county. Many areas are in tame grass, 
and a few are in range or trees. Controlling erosion and 
maintaining tilth and fertility are concerns in managing 
these soils. 

If erosion is controlled, this map unit has good potential 
for cultivated crops. It also has good potential for tame 
pasture and range. It has poor potential for woodland. 
The potential for residential and other urban uses is fair 
to poor because of the steep slopes and the content of 
clay. 


3. Martin-Pawnee-Sogn 


Deep and shallow, moderately well drained to somewhat 
excessively drained, gently sloping to steep soils that 
dominantly have a silty clay or clay subsoil and formed 
in residuum derived from shale, limestone, or glacial 
material; on uplands 


This map unit is on upland ridgetops and side slopes. It 
occupies about 43 percent of the county. It is about 36 
percent Martin soils, 27 percent Pawnee soils, 5 percent 
Sogn soils, and 32 percent soils of minor extent (fig. 3). 

Martin soils are deep, are moderately well drained, and 
formed in material weathered from shale and clay beds. 
They are moderately sloping and strongly sloping and 
have a silty clay loam surface layer and a silty clay or 
silty clay loam subsoil. Pawnee soils are deep, are well 
drained and moderately well drained, and formed in gla- 
cial material. They are gently sloping and moderately 
sloping and have a clay loam surface layer and a clay sub- 
soil. Sogn soils are shallow, are somewhat excessively 
drained, and formed in material weathered from 
limestone. They are moderately sloping to steep and have 
a silty clay loam surface layer. In this survey area, they 
are mapped only with Clime or Vinland soils. 

Of minor extent in this map unit are the deep, 
somewhat poorly drained to moderately well drained 
Chase soils on benches or terraces next to the uplands; 
the moderately deep, moderately well drained Clime soils 
on upland side slopes; the deep, moderately well drained 
Kennebec soils on flood plains; the shallow, somewhat ex- 


cessively drained Vinland soils on upland side slopes; and 
the deep, moderately well drained Wymore soils on 
upland ridgetops. 

About 60 percent of the acreage is in cultivated field 
crops. The rest is mostly in pasture and range, but some 
areas along drainageways and some areas where slopes 
are steep support trees. Measures that control runoff and 


-erosion and maintain tilth and fertility are needed. 


This map unit has good potential for grasses and good 
to poor potential for cultivated farm crops. Because 
slopes are steep, the subsoil is clayey, and the soils are 
shallow, the unit has fair to poor potential for residential 
and other urban uses. It has good potential for openland 
and rangeland wildlife habitat. 


4. Pawnee-Wymore 


Deep, moderately well drained and well drained, gently 
sloping and moderately sloping soils that have a clay, 
silty clay, or silty clay loam subsoil and formed in gla- 


` cial material and loess; on uplands 


This map unit is on broad ridges that are higher than 
the surrounding areas. It occupies about 11 percent of the 
county. It is about 48 percent Pawnee soils, 37 percent 
Wymore soils, and 15 percent soils of minor extent (fig. 
4). 

Wymore soils generally are slightly higher in elevation 
than Pawnee soils. Both soils are gently sloping to 
moderately sloping and are moderately well drained and 
well drained. Pawnee soils have a clay loam surface layer 
and a clay subsoil. Wymore soils have a silty clay loam 
surface layer and a silty clay and silty clay loam subsoil. 

Of minor extent in this map unit are the somewhat 
poorly drained and moderately well drained Chase soils, 
the well drained Burchard soils, and the moderately well 
drained Kennebec, Martin, and Shelby soils. Chase soils 
are on benches and terraces. Kennebec soils are on flood 
plains, and Burchard, Martin, and Shelby soils are on the 
lower side slopes in the uplands. i 

Most of the acreage is cropped, but some areas are in 
tame pasture or range. Measures that control erosion and 
maintain tilth and fertility are needed. 

If the soils are properly protected, this map unit has 
good potential for cultivated farm crops, pasture, and 
range. The clayey subsoil is a severe limitation that is so 
difficult to overcome that the potential for residential and 
other urban uses is poor. The potential for development 
of openland and rangeland wildlife habitat is fair to good. 


Soil maps for detailed planning 


The map units shown on the detailed soil maps at the 
back of this publication represent the kinds of soil in the 
survey area. They are described in this section. The 
descriptions together with the soil maps can be useful in 
determining the potential of a soil and in managing it for 
food and fiber production; in planning land use and 
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developing soil resources; and in enhancing, protecting, 
and preserving the environment. More information for 
each map unit, or soil, is given in the section “Use and 
management of the soils.” 

Preceding the name of each map unit is the symbol that 
identifies the soil on the detailed soil maps. Each soil 
description ‘includes general facts about the soil and a 
brief description of the soil profile. In each description, 
the principal hazards and limitations are indicated, and 
the management concerns and practices needed are 
discussed. 

The map units on the detailed soil maps represent an 
area on the landscape made up mostly of the soil or soils 
for which the unit is named. Most of the delineations 
shown on the detailed soil map are phases of soil series. 

Soils that have a profile that is almost alike make up a 
soil series. Except for allowable differences in texture of 
the surface layer or of the underlying substratum, all the 
soils of a series have major horizons that are similar in 
composition, thickness, and arrangement in the profile. A 
soil series commonly is named for a town or geographic 
feature near the place where a soil of that series was 
first observed and mapped. The Pawnee series, for exam- 
ple, was named for the town of Pawnee City in Pawnee 
County. 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, ero- 
sion, stoniness, salinity, wetness, or other characteristics 
that affect their use. On the basis of such differences, a 
soil series is divided into phases. The name of a soil phase 
commonly indicates a feature that affects use or manage- 
ment. For example, Pawnee clay loam, 1 to 3 percent 
slopes, is one of several phases within the Pawnee series. 


Some map units are made up of two or more dominant. 


kinds of soil. Such map units are called soil complexes. 

A soil complex consists of areas of two or more soils 
that are so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area in- 
cludes some of each of the two or more dominant soils, 
and the pattern and proportion are somewhat similar in 
all areas. Burchard-Shelby clay loams, 7 to 12 percent 
slopes, is an example. 

Most map units include small, scattered areas of soils 
other than those that appear in the name of the map unit. 
Some of these soils have properties that differ substan- 
tially from those of the dominant soil or soils and thus 
could significantly affect use and management of the map 
unit. These soils are described in the description of each 
map unit. Some of the more unusual or strongly contrast- 
ing soils that are included are identified by a special sym- 
bol on the soil map. 

Most mapped areas include places that have little or no 
soil material and support little or no vegetation. Such 
places are called miscellaneous areas; they are delineated 
on the soil map and given descriptive names. Pits, quar- 
ries, is an example. Areas too small to be delineated are 
identified by a special symbol on the soil map. 


The acreage and proportionate extent of each map unit 
are given in table 4, and additional information on proper- 
ties, limitations, capabilities, and potentials for many soil 
uses is given for each kind of soil in other tables in this 
survey. (See “Summary of tables.”) Many of the terms 
used in describing soils are defined in the Glossary. 

Ba—Burchard-Shelby clay loams, 7 to 12 percent 
slopes. These deep, strongly sloping, well drained and 
moderately well drained soils are on narrow ridges and 
side slopes along drainageways in the uplands. Areas are 
long and irregularly shaped. They are 40 to 50 percent 
Burchard soils and 35 to 45 percent Shelby soils. The two 
soils are so similar and so intricately mixed that it is not 
practical to separate them in mapping. 

Typically, the Burchard soil has a surface layer of very 
dark brown clay loam about 8 inches thick and a subsur- 
face layer of very dark grayish brown clay loam about 6 
inches thick. The subsoil is dark yellowish brown, firm 
clay loam about 17 inches thick. Pockets and streaks of 
soft lime are below a depth of 26 inches. The underlying 
material to a depth of about 60 inches is brown clay loam 
with pockets and streaks of soft lime. In places soft lime 
is within a depth of 15 inches. 

Typically, the Shelby soil has a surface layer of very 
dark brown clay loam about 15 inches thick. The subsoil is 
about 28 inches thiek. The upper part is dark brown, fria- 
ble clay loam; the lower part is brown, firm clay loam. 
Yellowish brown mottles are in the lower part. The un- 
derlying material to a depth of about 60 inches is yel- 
lowish brown clay loam with numerous accumulations of 
soft lime. In places the colors are redder. In some areas 
sand or gravel pockets are below a depth of 30 inches. 

Ineluded with these soils in mapping are small areas of 
Pawnee, Kennebec, and Olmitz soils. These included soils 
make up about 10 percent of the unit. The Pawnee soils 
are more clayey and the Kennebec soils less clayey than 
the Burchard and Shelby soils. The Pawnee soils are on 
ridgetops, and the Kennebec soils are along drainageways. 
The Olmitz soils have a thicker surface layer than the 
Burchard and Shelby soils. They are on concave foot 
slopes. In places numerous, scattered, large glacial boul- 
ders are on the surface. 

Permeability in the Burchard and Shelby soils is 
moderately slow, runoff is rapid, and available water 
capacity is high. Reaction in the upper part of both soils 
is medium acid to neutral. It varies in the surface layer as 
a result of local liming practices. The Burchard soil is cal- 
careous within 15 to 30 inches of the surface. Natural fer- 
tility in both soils is high, and organic-matter content is 
moderate. The surface layer can be easily tilled 
throughout a fairly wide range in moisture content. Both 
soils are erodible. The shrink-swell potential is moderate 
in the subsoil. 

About half of the acreage is in the cultivated crops 
commonly grown in the county. The rest is mostly grass- 
land. These soils have fair to good potential for cultivated 
crops and good potential for range, pasture, and hay. 
They have poor potential for most engineering uses, fair 
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potential for most recreation uses, and good to fair poten- 
tial for openland and rangeland wildlife habitat. 

These soils are suited to the crops commonly grown in 
the county. Water erosion is a severe hazard on these 
strongly sloping soils. Fertility, tilth, and organic-matter 
content can be maintained or improved by growing cover 
crops, applying barnyard manure, applying a proper 
amount of commercial fertilizer, and returning crop 
residue to the soil. Minimum tillage, terraces, grassed 
waterways, and contour farming help to protect the soil. 
Cultivated crops and tame grasses respond to needed ap- 
plications of fertilizer and lime. In some areas slopes are 
so steep or irregular that terracing is not practical. In 
these areas minimum tillage and a cropping system that 
provides substantial plant cover are needed to control 
erosion. 

These soils are well suited to pasture and range. 
Grasses help to control erosion. If the pasture or range is 
overgrazed, however, the soils are subject to erosion 
because of a poor plant cover and a less desirable plant 
community. An adequate plant cover helps to prevent ex- 
cessive soil losses and improves moisture relationships. 
Proper stocking rates, uniform grazing distribution, defer- 
ment of grazing, and weed and brush control keep the 
grass and the soil in good condition. Potential pond reser- 
voir sites are plentiful. If sand and gravel pockets are 
evident, however, the sand or gravel should be removed 
or bedded over with а clay layer or an alternative site 
should be selected. 

These soils are well suited to windbreaks. Considerable 
care is needed if young trees are to grow well. Rainfall is 
likely to be limited and irregular. Cultivating young wind- 
breaks to control weeds reduces the competition for soil 
moisture. Windbreaks should be protected from livestock, 
fire, and rodents. 

The slope and the moderate shrink-swell potential 
moderately limit building site development. Special care is 
needed in the design and construction of houses to avoid 
the damage caused by shrinking and swelling and slope. 
Enlarging footings and foundations and adding steel rein- 
forcement reduce the risk of damage caused by shrinking 
and swelling. If drain tiles that are surrounded by a sand 
or gravel envelope are installed around footings, the 
moisture level can be controlled and the damage caused 
by shrinking and swelling lessened. Buildings should be 
constructed in the less sloping areas: Consideration of the 
design and location of structures is needed in planning 
footings and foundations. Retaining walls or piers help to 
support footings and foundations. A plant cover is needed 
to control erosion on building sites. : 

The moderately slow absorption of effluent is a severe 
limitation if these soils are used as a septie tank absorp- 
tion field. Other methods of sewage disposal, such as a 
sewage lagoon or a sanitary sewer, should be considered. 
Enlargement of the absorption field helps improve the 
functioning of septic tank systems. Onsite investigation is 
needed to determine whether or not sand or gravel 
pockets are in the soil. These pockets can cause the ef- 


fluent to be inadequately filtered and to thus contaminate 
the ground water supply. 

The slope is a severe limitation if these soils are used 
for sewage lagoons. Lagoons can be built in the less slop- 
ing areas or, if embankments are used, in the steeper 
areas. Sand or gravel pockets can cause seepage. They 
can be removed by excavation or sealed with impervious 
material Capability subclass IIe; Loamy Upland range 
site. 

Bb—Burchard-Shelby clay loams, 7 to 12 percent 
slopes, eroded. These deep, strongly sloping, well drained 
and moderately well drained soils are on narrow ridges 
and along drainageways in the uplands. Areas are long 
and irregularly shaped. They are 40 to 50 percent 
Burchard soils and 35.to 45 percent Shelby soils. The two 
soils are so similar and so intricately mixed that it is not 
practical to separate them in mapping. 

Typically, the Burchard soil has a surface layer of very 
dark brown and very dark grayish brown elay loam about 
5 inches thick. The subsoil is dark yellowish brown, firm 
clay loam about 17 inches thick. Pockets and streaks of 
soft lime are between depths of 15 and 30 inches. The un- 
derlying material is brown clay loam with pockets and 
streaks of soft lime. In places the depth to lime is less 
than 15 inches. In areas where plowing has mixed the 
upper part of the subsoil with the surface soil, the surface 
layer is dark yellowish brown clay loam. | 

Typically, the Shelby soil has a surface layer of very 
dark brown clay loam about 5 inches thick. The subsoil is 
about 25 inches thick. The upper part is dark brown, fria- 
ble clay loam; the lower part is brown, firm clay loam. 
Yellowish brown mottles are in the lower part. The un- 
derlying material is yellowish brown clay loam. In some 
areas sand or gravel pockets are below a depth of 30 
inches, and in places the soil is redder. In areas where 
plowing has mixed the upper part of the subsoil with the 
surface layer, the surface layer is dark brown clay loam. 

Included with these soils in mapping are small areas of 
Pawnee, Kennebec, and Olmitz soils and severely eroded 
spots. These included areas make up 20 to 25 percent of 
the unit. The Pawnee soils are more clayey and the Ken- 


перес soils less clayey than the Burchard and Shelby 


soils. The Pawnee soils are on ridgetops, and the Ken- 
перес soils are on flood plains in upland drainageways. 
The Olmitz soils have a thicker surface layer than the 
Burchard and Shelby soils. They are on the concave foot 
slopes next to the uplands. Numerous gullies or gully 
scars are in the severely eroded spots. In places nu- 
merous, scattered, large glacial boulders are on the sur- 
face. 

Air and water move through the Burchard and Shelby 
soils at a moderately slow rate, and surface runoff is 
rapid. Available water capacity is high. Reaction varies in 
the surface layer as a result of local liming practices. It is 
medium acid to neutral in the upper part of both soils. 
The Burchard soil is ealeareous at a depth of 15 to 30 
inches. Natural fertility is medium in both soils, and or- 
ganic-matter content is moderate. Tilth is fair. The soils 
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сап crust or puddle after hard rains. Roots can be 
restricted somewhat by the compact clay loam subsoil. 
The shrink-swell potential is moderate in the subsoil. 

Most of the acreage is used for cultivated crops, tame 
pasture, or hay. These soils have fair to good potential for 
crops, native range, tame pasture, and hay. They have 
fair potential for recreation uses and good to fair poten- 
tial for openland and rangeland wildlife habitat. They 
have poor potential for most engineering uses. 

In most areas these soils are suited to cultivated field 
crops, such as sorghum and small grain and legumes or 
grasses grown for hay. They are eroded and are subject 
to serious additional erosion damage. Minimizing tillage, 
growing cover crops, applying manure, applying a proper 
amount of commercial fertilizer, and returning crop 
residue to the soil help to control runoff, control further 
erosion, and improve fertility and tilth. Grassed water- 
ways, terraces, and contour cultivation are needed to con- 
trol erosion in cultivated fields. Cultivated erops and tame 
grasses respond well to applications of a proper amount 
of fertilizer and lime. In places slopes are so irregular and 
Steep that terraces are not suited. In these areas 
minimum tillage and a cropping system that provides sub- 
stantial plant cover are needed to control erosion. 

These soils are well suited to tame pasture and native 
range. Grasses help to control erosion. If the pasture or 
range is overgrazed, however, the soils are susceptible to 
erosion damage because plant cover is poor and the plants 
are less desirable. Good management is needed to main- 
tain a good plant cover, reduce the risk of erosion, and 
improve moisture relationships. Proper stocking rates, 
uniform distribution of grazing, and weed and brush con- 
trol keep the grass and the soil in good condition. Poten- 
tial pond reservoir sites are plentiful. If sand or gravel 
poekets are evident, however, the sand or gravel should 
be removed or bedded with a clay layer or an alternative 
site should be selected. | 

These soils are suited to windbreaks. Special care is 
needed if young trees are to grow well. Rainfall is some- 
times limited and irregular, and applying additional water 
during dry periods promotes growth. Weeds and grasses 
can be controlled by cultivation or by other means. Wind- 
breaks should be protected from livestock, fire, and 
rodents. 

The slope and the moderate shrink-swell potential 
moderately limit building site development. Special care is 
needed in the design and construction of houses to 
prevent the damage caused by shrinking and swelling and 
slope. Enlarging footings and foundations and adding 
steel reinforcement reduce the risk of damage caused by 
shrinking and swelling. If drain tiles that are surrounded 
by a sand or gravel envelope are installed around 
footings, the moisture level can be controlled and shrink- 
ing and swelling lessened. Buildings should be constructed 
in the less sloping areas. Consideration of the design and 
location of structures is needed in planning footings and 
foundations. Retaining walls or piers help to support 
footings and foundations. A plant cover is needed to con- 
trol erosion on building sites. 


The moderately slow absorption of effluent is a severe 
limitation if these soils are used as a septic tank absorp- 
tion field. Other methods, such as a lagoon or a sanitary 
sewer, should be considered. Enlargement of the absorp- 
tion field helps improve the functioning of septic tank 
systems. Onsite investigation is needed to determine 
whether or not sand or gravel pockets are in the soil. 
These pockets can cause the effluent to be inadequately 
filtered and to thus contaminate the ground water supply. 

The slope is a severe limitation if these soils are used 
for sewage lagoons. Lagoons can be built in the less slop- 
ing areas or, № embankments are used, in the steeper 
areas. Sand or gravel pockets can cause seepage. They 
can be removed by excavation or sealed with impervious 
material. Capability subclass Ше; Loamy Upland range 
site. 

Bc—Burchard-Shelby clay loams, 12 to 25 percent 
slopes. These deep, moderately steep and steep, well 
drained and moderately well drained soils are along 
drainageways in the uplands. Areas are irregularly 
shaped. They are 35 to 45 percent Burchard soils and 30 
to 40 percent Shelby soils. The two soils are so similar 
and so intricately mixed that it is not practical to 
separate them in mapping. 

Typically, the Burchard soil has a surface layer of very 
dark brown clay loam about 8 inches thick and a subsur- 
face layer of very dark grayish brown clay loam about 6 
inches thick. The subsoil is dark yellowish brown, firm 
clay loam about 17 inches thick. Streaks and pockets of 
soft lime are between depths of 15 and 30 inches. The un- 
derlying material to a depth of about 60 inches is yel- 
lowish brown and brown, calcareous clay loam. In places 
the depth to lime is less than 15 inches. 

Typically, the Shelby soil has a surface layer of very 
dark brown clay loam about 15 inches thick. The subsoil is 
about 28 inches thick. The upper part is dark brown, fria- 
ble clay loam; the lower part is brown, firm clay loam. 
The underlying material to a depth of about 60 inches is 
coarsely mottled, yellowish brown clay loam. In places the 
soil is redder. In some areas sand or gravel pockets are 
below a depth of 30 inches. | 

Included with these soils in mapping are small areas of 
Kennebec, Martin, Pawnee, and Olmitz soils and rock out- 
crop. These included areas make up 10 to 15 percent of 
the unit. The Kennebec soils are less clayey than the 
Burchard and Shelby soils. They are along upland 
drainageways. The Martin and Pawnee soils are less slop- 
ing than the Burchard and Shelby soils, are higher on the 
landscape, and contain more clay in the subsoil. The Ol- 
mitz soils are on concave foot slopes. They have a thicker 
surface layer than the Burehard and Shelby soils. The 
rock outerop is in the steeper areas. In places numerous, 
scattered, large glacial boulders are on the surface. 

Permeability is moderately slow in the Burchard and 
Shelby soils, and runoff is rapid. Available water capacity 
is high. The upper part of both soils is medium acid to 
neutral. The Burchard soil is caleareous at a depth of 15 
to 30 inches. Natural fertility is high, and organic-matter 
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content is moderate. The clay loam subsoil somewhat 
restricts roots. The shrink-swell potential is moderate. 

Most of the acreage is in range, pasture, or hay. These 
soils have good potential for those uses. They have poor 
potential for cultivated crops, fair to poor potential for 
recreational uses, and good to fair potential for openland 
and rangeland wildlife habitat. They have poor potential 
for most engineering uses. 

These soils are well suited to pasture and range. A 
grass cover helps to control erosion, but the hazard of 
erosion is severe if the protective plant cover is removed. 
Good grass management and preper use are needed. Mea- 
sures that control brush and weeds are needed. Tame 
grasses and legumes respond well to applications of a 
proper amount of fertilizer and lime. Pond sites are 
available. If sand or gravel pockets are evident, however, 
the sand or gravel should be removed or bedded with a 
clay layer or an alternative site should be selected. 

These soils are suited to windbreaks. Considerable care 
of young trees is needed. Applying additional water dur- 
ing dry periods promotes growth. Controlling weeds and 
grasses conserves moisture. Windbreaks should be pro- 
tected from livestock, fire, and rodents. 

The slope and the moderate shrink-swell potential 
severely limit building site development. Special care in 
the design and construction ‘of houses can prevent 
damage caused by shrinking and swelling and slope. En- 
larging footings and foundations and adding steel rein- 
forcement reduce the risk of damage caused by shrinking 
and swelling and help to support the weight of the struc- 
ture. If drain tiles that are surrounded by a sand ог 
gravel envelope are installed around footings, the 
moisture level can be controlled and shrinking and 
swelling lessened. Buildings should be constructed in the 
less sloping areas. Consideration of the design and loca- 
tion of structures is needed in planning footings and foun- 
dations. Retaining walls or piers help to support footings 
and foundations. A plant cover is needed to control ero- 
sion on building sites. 

The moderately slow absorption of effluent and the 
steep slope are severe limitations if these soils are used 
as a septic tank absorption field. Other methods, such as a 
lagoon or a sanitary sewer, should be considered. Enlarg- 
ing the absorption field and selecting a less sloping area 
improve the functioning of septic tank systems. Onsite in- 
vestigation is needed to determine whether or not sand or 
gravel pockets are in the soil. These pockets can cause 
the effluent to be inadequately filtered and to thus con- 
taminate the ground water supply. 

The slope severely limits the use of these soils for 
sewage lagoons. Lagoons сап be built in the less sloping 
areas or, if embankments are used, in the steeper areas. 
Sand or gravel pockets can cause seepage. They can be 
removed by excavation or sealed with impervious materi- 
al. Capability subclass VIe; Loamy Upland range site. 

Ca—Chase silty clay loam. This deep, nearly level, 
somewhat poorly drained to moderately well drained soil 
is on benches or terraces next to uplands. It is rarely 


flooded by stream overflow but is subject to flooding by 
water from the adjacent uplands. Areas are irregularly 
shaped. 

Typically, the surface layer is black silty clay loam 
about 10 inches thick. The subsoil is about 35 inches thick. 
The upper part is black, friable silty clay loam; the lower 
part is very dark gray, mottled, firm silty clay. The un- 
derlying material to a depth of about 60 inches is dark 
gray mottled, silty clay. In places the subsoil is less 
clayey. Some areas are more sloping. 

Included with this soil in mapping are small areas of 
the moderately well drained Kennebec and Martin soils 
and the well drained Olmitz and Reading soils. These soils 
make up 10 to 15 percent of the unit. The Kennebec, Ol- 
mitz, and Reading soils are less clayey than this Chase 
soil. The Kennebec soils are on flood plains, the Martin 
soils are on upland side slopes, and the Olmitz soils are on 
foot slopes adjacent to the uplands. The Reading soils and 
this Chase soil are in similar positions on the landscape. 

Air and water move slowly through this soil. Surface 
runoff is slow. Available water capacity is high. Reaction 
ranges from medium acid to neutral in the upper part and 
is mildly alkaline below a depth of 40 inches. It varies in 


.the upper part of the surface layer as a result of local 


farming and liming practices. Organic-matter content and 
natural fertility are high. The soil can be easily tilled. It 
tends to crust following heavy rains. The silty clay in the 
subsoil restricts roots. The subsoil is highly plastic and 
has a high shrink-swell potential. 

Most areas are farmed. This soil has good potential for 
cultivated crops, range, pasture, hay, and trees. It has fair 
to poor potential for recreation uses, fair to good poten- 
tial for most wildlife habitats, and poor potential for most 
engineering uses. 

This soil is well suited to corn, sorghum, soybeans, and 
small grain and to legumes or grasses for hay. The chief 
management needs are maintaining or improving organic- 
matter content, fertility, and tilth. Also, the hazard of ero- 
sion is slight on long slopes. Minimizing tillage, returning 
crop residue to the soil, and applying barnyard manure 
and a proper amount of fertilizer maintain organic-matter 
content, fertility, and tilth. In some fields diversion ter- 
races are needed to protect the soil against runoff from 
higher lying areas. In a few places contour farming, ter- 
races, and grassed waterways are needed to help control 
water erosion. 

This soil is well suited to native range, tame pasture, or 
hay. A grass cover helps to control erosion. Overgrazing 
can allow undesirable grasses, weeds, or brush to invade 
the grassed areas. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and control of weeds and 
brush keep the grass and the soil in good condition. 
Yields of tame grasses can be increased by applying a 
proper amount of commercial fertilizer. Good pond sites 
are generally available. 

This soil is well suited to trees. A few areas are 
woodland. Competing vegetation should be controlled or 
removed. The soil should not be compacted when wet. 
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Woodlands should be protected from grazing and fire, and 
thinning tree stands sometimes increases production. 

This soil is poorly suited to building site development 
because it is subject to flooding and has a high shrink- 
swell potential. It is seasonably wet. Most of the flood- 
water is from adjacent uplands. A diversion terrace can 
divert water away from the building site. The soil is rare- 
ly flooded by stream overflow. In areas that are not 
flooded or are protected against flooding and are drained, 
it can be used as a building site if careful design and con- 
struction are used. If drain tiles that are surrounded by a 
sand or gravel envelope are installed around footings, 
wetness can be prevented and the variation in moisture 
levels, the shrinking and swelling, and the uplift pressure 
reduced. In places filling is needed to provide satisfactory 
surface drainage. Enlarging footings and foundations and 
providing extra reinforcement steel can prevent the 
cracking caused by shrink-swell expansion. Replacing the 
soil surrounding the foundation with material that shrinks 
and swells less than this soil also is beneficial. Shrinking 
and swelling can be reduced by insulating foundations and 
floors with an intervening layer of sand or gravel below 
the depth of seasonal expansion. 

The slow absorption of effluent, the seasonal wetness, 
and the flooding severely limit the use of this soil as a 
septic tank absorption field. Other methods of disposal, 
such as a lagoon or a sanitary sewer, should be con- 
sidered. A diversion terrace can divert water away from 
the site. Sites subject to flooding from stream overflow 
should be avoided unless they can be protected. Installing 
perimeter drains or enlarging the absorption field im- 
proves the functioning of septic tank systems. 

The flooding severely limits the use of this soil for 
sewage lagoons. In areas where water is diverted and the 
soil is protected against flooding or is not flooded, sewage 
lagoons are suitable. Capability subclass Пу; Loamy 
Lowland range site. 

Cb—Clime-Sogn complex, 5 to 20 percent slopes. This 
map unit consists of moderately deep апа shallow, 
moderately sloping to steep, moderately well drained and 
somewhat excessively drained soils on side slopes and 
knolls in the uplands. Areas are irregularly shaped. They 
are 40 to 50 percent Clime soils and 25 to 35 percent Sogn 
soils. 

The Clime and Sogn soils oecur as alternating narrow 
areas on hillsides. The Sogn soils are in the less sloping 
areas above areas of resistant limestone. The Clime soils 
are in the steeper areas between the limestone layers. 
The two soils are so intricately mixed or are in areas so 
small that it is not practical to separate them in mapping. 

Typically, the Clime soil has a surface layer of black 
silty clay about 9 inches thick. The subsoil is dark grayish 
brown, very firm silty clay about 13 inches thick. The un- 
derlying material is grayish brown silty elay. Caleareous 
clayey shale is at a depth of 35 inches. In places the depth 
to shale is less than 20 inches. In some areas the surface 
layer is silty clay loam. 


Typically, the Sogn soil has a surface layer of black 
silty clay loam about 12 inches thick. Limestone is at a 
depth of 12 inches. In places the surface layer is silty 
clay. 

Included with these soils in mapping are small areas of 
Martin and Pawnee soils and shale and other rock out- 
crop. These included areas make up 10 to 20 percent of 
the unit. The Martin and Pawnee soils are intermingled 
with the Clime and Sogn soils in narrow areas above, 
between, or below the limestone layers. They have a less 
clayey surface layer than the Clime and Sogn soils and 
are deeper than 40 inches. 

Permeability is slow in the Clime soil and moderate in 
the Sogn soil. Available water capacity is low in the Clime 
soil and very low in the Sogn soil. Runoff is rapid to ex- 
cessive. Reaction is mildly alkaline or moderately alkaline 
throughout both soils. Organie-matter content is low to 
moderate in the Clime soil and low in the Sogn soil. Ex- 
cept for shallow or rocky areas, natural fertility is high. 
The shrink-swell potential is moderate. 

Most areas are in native grass. A few are cultivated or 
are in tame grass. These soils have poor potential for cul- 
tivated crops. They have good potential for native grass 
and have fair potential for tame grass. The potential for 
recreation uses is fair to poor, and the potential for open- 
land and rangeland wildlife habitat is fair. The potential 
for most engineering uses is poor. 

Most areas are not suitable for cultivation. Small areas, 
mostly of Clime soil, where slopes are less than about 8 
percent can be cultivated if proper conservation measures 
are applied, but these areas are intermingled with areas 
of steeper shallow soils and are generally so small that 
cultivation is not practical They are generally cultivated 
only if they are adjacent to other cultivated fields. The 
erosion hazard is severe if the plant cover is removed. 

These soils are suited to range and pasture. A cover of 
permanent vegetation helps to control erosion. In the 
steeper areas, maintaining the pasture and harvesting hay 
are difficult. Proper stocking rates, rotation of range or 
pasture, deferment of grazing, and control of weeds and 
brush are needed to maintain a good grass cover that pro- 
tects the soils against erosion and maintains good grass 
production. Applications of a proper amount of commer- 
cial fertilizer, as determined by soil tests, are needed if 
tame grasses are grown. Good pond sites are limited 
because of the depth to shale or rock. 

The Clime soil is suited to windbreaks, whereas the 
Sogn soil is not suited. Special care is needed when the 
trees are planted and when they are young. Weed control 
conserves moisture. Applying water during dry periods 
promotes growth. Windbreaks should be protected from 
livestock, fire, and rodents. 

If slopes are less than 15 percent, the Clime soil is 
moderately limited as a building site because of low 
strength, the moderate shrink-swell potential, and the 
slope. It is severely limited in areas where slopes are 
more than 15 percent. The shallowness of the Sogn soil is 
a severe limitation. Onsite investigation is needed to 
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locate the less sloping areas of deeper soil. The risk of 
damage caused by shrinking and swelling can be reduced 
by proper design and construction. Enlarging footings and 
foundations and adding extra reinforcement steel provide 
more strength. If tile drains that are surrounded by sand 
or gravel are installed around footings, variations in 
moisture levels and shrinking and swelling can be 
reduced. In some cases the entire basement floor can be 
reinforced so that it acts as a foundation. Retaining walls 
and piers can help to support footings and buildings. 
Plant cover is needed to control erosion around the build- 
ing. 

The limited depth, the slow absorption of effluent, and 
the slope severely limit the use of these soils as a septic 
tank absorption field. Onsite investigation is needed to 
locate deeper soils in less sloping areas. Other methods of 
waste disposal, such as a community sanitary sewer, 
should be considered. Enlargement of the absorption 
fields improves the functioning of septic tank systems. 

The limited depth and the slope severely limit the use 
of these soils for sewage lagoons. Diverting sewage to 
areas more suitable for disposal should be considered. 
Capability subelass VIe; Clime soil in Limy Upland range 
site, Sogn soil in Shallow Limy range site. 

Ka—Kennebec silt loam. This deep, nearly level, 
moderately well drained soil is on flood plains, typically 
near stream channels or old meander scars in stream val- 
leys and less commonly on the lower part of upland 
drainageways. It is subject to occasional flooding. In- 
dividual areas are long, continuous, and irregularly 


shaped. They are more than 500 feet wide and range from . 


5 to several hundred acres in size. | 

Typically, the surface layer is very dark brown silt 
loam about 6 inches thick. The subsurface layer is very 
dark brown silt loam about 28 inches thick. The next 
layer is very dark grayish brown, friable silt loam about 
14 inches thick. The underlying material to a depth of 
about 60 inches is dark grayish brown silt loam. In some 
areas the soil is calcareous at the surface. In places silty 
clay loam is below a depth of 20 inches. 

Included with this soil in mapping are small areas of 
Wabash and Zook soils and some stream channels. The 
Wabash and Zook soils are darker colored and more 
clayey than this Kennebec soil. They are in swales or 
backwater areas. The stream channels, which are less 
than 100 feet wide, dissect areas of the Kennebec soil. In- 
cluded areas make up about 10 percent of the unit. 

Air and water move through this soil at a moderate 
rate. Surface runoff is slow. Available water capacity is 
very high. The svil is dominantly slightly acid or neutral. 
In places it is calcareous. It is friable and can be easily 
tilled. Natural fertility and organic-matter content are 
high. Roots are generally not restricted. The water table 
is sometimes at a depth of 30 inches during rainy periods. 
The shrink-swell potential is moderate. 

Most areas are farmed. This soil has good potential for 
cultivated crops, range, hay, pasture, and trees. It has fair 
potential for most engineering uses, fair to good potential 


for recreation uses, and good potential for openland and 
woodland wildlife habitat. 

‘This soil is suited to corn, sorghum, and small grain and 
to grasses and legumes grown for hay or pasture. Row 
crops can be grown year after year if all crop residue is 
returned to the soil and a proper amount of fertilizer is 
applied. Minimizing tillage, planting cover crops, returning 
crop residue to the soil, and applying barnyard manure 
and a proper amount of commercial fertilizer improve fer- 
tility and organic-matter content, reduce crusting, in- 
crease the rate of water infiltration, and protect the soil 
against scouring. 

This soil can be used for range, pasture, or hay. Proper 
stocking rates, pasture or range rotation, timely defer- 


ment of grazing, and weed and brush control keep the 


grass and the soil іп good condition. Good pond sites are 
limited because of seepage, flooding, low strength, and a 
high content of humus. 

This soil is well suited to woodland. Control or removal 
of competing vegetation is needed. Protection from 
livestock, fire, and rodents also is needed. Production can 
be increased by thinning the stands and by selective 
cutting. 

Flooding and seasonal wetness severely limit building 
site development. In areas that are not flooded or are 
protected against flooding and are drained, the moderate 
shrink-swell potential and low strength are moderate 
limitations. Constructing dikes and filling provide protec- 
tion against flooding. Tile drains surrounded by a sand or 
gravel envelope reduce wetness and stabilize shrink-swell 
pressure. Enlargement of footings and foundations and 
additions of extra steel reinforcements also reduce 
shrink-swell damage. Surface water can be diverted away 
from the building site. In some cases the entire basement 
floor can be reinforced so that it acts as a foundation. 

This soil has severe limitations for septic tank absorp- 
tion fields and sewage lagoons because of the flooding 
and the wetness. Other methods of sewage disposal, such 
as a sewage lagoon or a community sanitary sewer, 
should be considered. Protecting against flooding and in- 
stalling perimeter drains around the absorption field im- 
prove the functioning of septic tank systems. Sewage 
lagoons function properly in areas that are not flooded or 
are protected against flooding. This soil is а good source 
of topsoil. Capability subclass IIw; Loamy Lowland range 
site. 

Kb—Kennebec soils. These deep, nearly level and 
gently sloping, moderately well drained soils are on flood 
plains in upland drainageways that are cut by a narrow 
channel. Flooding is occasional to frequent. Individual 
areas are typically narrow but are continuous, and they 
are irregularly shaped. They are 300 to 1,000 feet wide 
and are about 3 to 200 acres. 

Typically the surface layer is very dark brown and 
very dark grayish brown. It is about 40 inches thick. The 
upper 20 inches is silt loam, loam, clay loam, or silty clay 
loam, and the lower 20 inches is silt loam or silty clay 
loam. The underlying material to a depth of about 60 
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inches is brown silty clay loam. In some places the soil 
has free carbonates throughout. In others it contains 
more sand and less silt throughout. 

Included with these soils in mapping are small areas of 
Burchard, Chase, and Shelby soils and stream channels. 
These included areas make up about 12 percent of the 
unit. The Burchard and Shelby soils are on sloping 
uplands, and the Chase soils are on terraces and benches. 
All three have a more clayey subsoil than these Kennebec 
soils. The meandering drainage channels, which are less 
than 100 feet wide, dissect this map unit. 

Water and air move through these soils at a moderate 
rate. Surface runoff is slow to medium. Available water 
capacity is very high. Reaction ranges from medium acid 
to neutral. Natural fertility and organie-matter content 
vary according to the soil material and the overwash. The 
surface layer is friable and can be easily tilled. Roots are 
generally not restricted. The water table is at a depth of 
about 30 inches during some rainy periods. The shrink- 
swell potential is moderate. 

Most areas are farmed. These soils have good potential 
for cultivated crops, hay, pasture, range, and trees. They 
have fair to poor potential for recreation and engineering 
uses and good potential for openland and woodland wil- 
dlife habitat. 

These soils are suited to corn, sorghum, and small grain 
and to grasses and legumes grown for hay or pasture. 
Minimizing tillage, planting cover crops, and returning 
crop residue to the soil or regularly adding organic 
material improve fertility, reduce crusting, and increase 
the rate of water infiltration. In the areas next to the 
uplands, terraces or diversions that empty into grassed 
waterways protect the soil against runoff from higher 
side slopes. 

These soils can be used for range, pasture, and hay. 
Proper stocking rates, pasture or range rotation, timely 
deferment of grazing, and weed or brush control keep the 
grass and the soil in good condition. Good pond sites are 
generally available. 

These soils are well suited to woodland, and a few acres 
are wooded. The yield potential is good. The moderate 
hazard of plant competition can be overcome by con- 
trolling or removing competing vegetation. Protection 
from livestock, rodents, and fire is needed. Selective 
cuttings improve production. 

The flooding and the seasonal wetness severely limit 
building site development. In areas that are not flooded 
or are protected against flooding and are drained, the 
moderate shrink-swell potential and low strength are 
moderate limitations. Constructing dikes or filling pro- 
vides protection against flooding. Installing tile drains 
that are surrounded by sand or gravel reduce wetness 
and stabilize shrink-swell pressure. Enlarging footings 
and foundations and adding extra steel reinforcements 
also reduce shrink-swell damage. Surface water can be 
diverted away from the building site. In some cases the 


entire floor can be reinforced so that it acts as a founda- 
tion. 


These soils have severe limitations for septic tank ab- 
sorption fields and sewage lagoons because of the flood- 
ing and the wetness. Other methods of sewage disposal, 
such as a sewage lagoon or a community sanitary sewer, 
should be considered. Protecting the areas against flood- 
ing and installing perimeter drains around the absorption 
field improve the functioning of septic tank systems. 
Sewage lagoons work well in areas that are not flooded or 
are protected against flooding. This soil is a good source 
of topsoil. Capability subclass Им; Loamy Lowland range 
site. 

Kc—Kennebec soils, channeled. These deep, nearly 
level and gently sloping, moderately well drained soils are 
on narrow flood plains in upland drainageways that are 
cut by meandering stream channels. Flooding is frequent. 
Individual areas are typically narrow but are continuous, 
and they range in width from about 200 to 400 feet. 

Typically the surface layer is very dark brown and 
very dark grayish brown. It is about 40 inches thick. The 
upper 20 inches is silt loam, loam, clay loam, or silty clay 
loam, and the lower 20 inches is silt loam or silty clay 
loam. The underlying material to a depth of about 60 
inches is brown silty clay loam. In some places the soil is 
moderately alkaline and calcareous throughout. In others 
it is stratified throughout with thin layers of sandy or 
clayey material. 

Included with these soils in mapping are small areas of 
Chase, Martin, Pawnee, and Zook soils. These soils make 
up 10 to 20 percent of the unit. They are more clayey 
than the Kennebec soils. The Chase soils are on terraces 
and benches, whereas Zook and Kennebec soils occupy 
similar positions on the landscape. Martin and Pawnee 
soils are on the lower side slopes and foot slopes in the 
uplands. 

Permeability is moderate in the Kennebec soils. Surface 
runoff is medium to slow. The soils are wet much of the 
time. They have a high available water capacity and 
readily release water to plants. The water table is at a 
depth of about 30 inches during some rainy periods . Sil- 
tation and scouring are hazards. Reaction, natural fertili- 
ty, and organic-matter content vary. The shrink-swell 
potential is moderate. 

Most areas are in grass. These soils have good potential 
for range, pasture, and woodland. They have poor poten- 
tial for crops and for most engineering uses. They have 
good potential for openland and woodland wildlife habitat. 
Ponds and grassed waterways for terrace outlets are in 
many areas. 

Most areas are not suited to cultivated erops because 
they are cut by meandering channels, are frequently 
flooded, and have small, inaccessible fields and some steep 
slopes. Farmed areas are those that are adjacent to other 
cultivated fields. If areas are cultivated, minimizing til- 
lage, planting cover crops, and returning crop residue to 
the soil or adding organie material improve fertility, 
reduce crusting, increase the rate of water infiltration, 
and reduce scouring. Applications of a proper amount of 
commercial fertilizer benefit cultivated crops and tame 
grasses. | 
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These soils can be used for native range, tame pasture, 
or hay. Proper stocking rates, pasture or range rotation, 
timely deferment of grazing, a timely season of use, and 
weed or brush control keep the soil and the grass in good 
condition. 

These soils are suited to trees, but only a small acreage 
is wooded. Protection from grazing is needed. The yields 
of wood crops can be increased by thinning stands, by 


selectively cutting, and by preventing fires. Control or 


removal of competing vegetation is needed. 

The frequent flooding and the seasonal wetness severe- 
ly limit building site development. In areas that are not 
flooded or are protected against flooding and are drained, 
the moderate shrink-swell potential and low strength are 
moderate limitations. Constructing dikes or filling can 
protect the building site against flooding. Seasonally wet 
sites should be avoided unless drainage can be provided. 
Installing tile drains around footings and surrounding the 
drains with sand or gravel stabilize moisture levels and 
shrink-swell damage. Enlarging footings and foundations 
and adding extra steel reinforcement also reduce shrink- 
swell damage. Surface water can be diverted away from 
the building site. In. some cases the entire floor can be 
reinforced so that it acts as a foundation. 

These soils have severe limitations for septic tank ab- 
sorption fields and sewage lagoons because of the flood- 
ing and the wetness. Other methods of sewage disposal, 
such as a community sanitary sewer, should be con- 
sidered. Sewage lagoons work well in areas that are not 
flooded or are protected against flooding. Capability sub- 
class VIw; Loamy Lowland range site. 

Ma—Martin silty clay loam, 3 to 8 percent slopes. 
This deep, moderately sloping, moderately well drained 
soil is on ridgetops and side slopes in the uplands. In- 
dividual areas are irregularly shaped. 

Typically, the surface layer is black silty clay Joám 
about 11 inches thick. The subsoil is about 49 inches thick. 
The upper part is very dark gray, friable silty clay loam; 
the lower part is very dark grayish brown, firm silty clay 
and dark grayish brown, very firm silty clay. In some 
places, the subsoil is thinner and the depth to shale is less 
than 40 inches. In others the subsoil is not so dark and is 
less clayey in the lower part. In some areas it is reddish 
brown. 

Included with this soil in mapping are small areas of 
Clime, Pawnee, Sogn, and Vinland soils. These soils make 
up about 10 percent of the unit. The Pawnee soils formed 
in glacial till. They are in a slightly higher position on the 
landscape than the Martin soil. The Clime soils are less 
than 40 inches deep over shale. They are in sloping, con- 
vex areas. The Sogn and Vinland soils are less than 20 
inches deep over limestone and shale. They occur as nar- 
row areas on convex slopes. 

Water and air move through this soil at a slow rate, 
and surface runoff is rapid. Available water capacity is 
high. Reaction is generally medium acid in the surface 
layer and medium acid to neutral in the subsoil. It varies 
in the surface layer as a result of local liming practices. 


Natural fertility is high, and organic-matter content is 
moderate. This soil is erodible. The surface layer is friable 
and can be easily tilled. It tends to crust or puddle after 
hard rains. Roots are restricted by the silty clay subsoil. 
The shrink-swell potential is high. 

Most areas are farmed. Some are in range or pasture. 
This soil has good potential for cultivated crops, hay, 
pasture, and range. It has fair potential for recreation 
uses and poor potential for most engineering uses. It has 
good potential for openland and rangeland wildlife 
habitat. 

This soil is suited to sorghum (fig. 5), soybeans, and 
small grain and to grasses and legumes grown for hay 
and pasture. Corn is not so well suited as some other 
crops. If the soil is used for cultivated crops, minimum til- 
lage and cover crops maintain fertility and tilth, prevent 
excessive soil loss, and increase the rate of water infiltra- 
tion. Grassed waterways, terraces, and contour farming 
help to control erosion (fig. 6). Returning crop residue to 
the soil and regularly adding commercial fertilizer and 
lime improve fertility and reduce crusting. 

The use of this soil for native range, tame pasture, or 
hay is also effective in controlling erosion. If the pasture 
or range is overgrazed, erosion can occur and undesirable 
grasses, weeds, or brush can invade. Proper stocking 
rates, pasture rotation, timely deferment of grazing, and 
control of weeds and brush keep the grass and the soil in 
good condition. Pond sites are available. 

This soil is suited. to windbreaks. Considerable care is 
needed if young trees are to grow well. Rainfall is likely 
to be limited and irregular, and applying additional water 
promotes growth during dry periods. Cultivating wind- 
breaks controls and conserves soil moisture. Protection 
from livestock, fire, and rodents is needed. 

The high shrink-swell potential and low strength 
severely limit building site development. The harmful ef- 
fects of shrinking and swelling and low strength can be 
overcome by careful design and proper construction. En- 
larging footings and foundations and adding extra rein- 
forcement steel can prevent cracking. Installing a drain 
tile surrounded by sand or gravel reduces the variation in 
moisture levels, shrinking and swelling, and uplift pres- 
sure. Replacement of soil surrounding the foundation with 
soil material that shrinks and swells less than this soil is 
also beneficial. Shrink-swell expansion can be reduced by 
insulating foundations and floors with an intervening 
layer of sand or gravel below the depth of seasonal ex- 
pansion. In some cases the entire basement floor сап be 
reinforced so that it acts as a foundation. Diverting sur- 
face water or filling low areas provides good drainage. 
Buildings should be constructed in the less sloping areas. 
Consideration of the design and location of structures is 
needed in planning footings and foundations. Retaining 
walls or piers help to support footings and foundations. A 
plant cover is needed to control erosion around buildings. 

The slow absorption of effluent severely limits the use 
of this soil as a septic tank absorption field. Other 
methods of sewage disposal, such as a sewage lagoon or a 
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community sanitary sewer, should be considered. Increas- 
ing the size of the absorption field and installing perime- 
ter drains around the absorption field improve the func- 
tioning of septic tank systems. 

The slope is a moderate limitation if this soil is used for 
sewage lagoons. Onsite investigation is needed to locate 
the less sloping areas. Small lagoons can be constructed in 
some of the more sloping areas if embankments are used. 
Sewage can be diverted to somewhat distant areas that 
are better suited to lagoons or septic tank absorption 
fields. Capability subclass Ше; Loamy Upland range site. 

Mb—Martin silty clay loam, 3 to 8 percent slopes, 
eroded. This deep, moderately sloping, moderately 
eroded, moderately well drained soil is on ridgetops and 
side slopes in the uplands. Individual areas are irregular 
in shape. 

Typically, the surface layer is black or very dark gray 
silty clay loam about 5 inches thick. The subsoil is about 
43 inches thick. It is very dark gray, firm silty clay in the 
upper part and very dark grayish brown, firm silty clay 
and dark grayish brown, very firm silty clay in the lower 
part. In places, the subsoil is thinner and shale is within a 
depth of 40 inches. In some areas the subsoil is reddish 
brown. In some small areas the surface layer is thicker. 
Numerous gullies or gully sears are evident. 

Included with this soil in mapping are small areas of 
Clime, Pawnee, Sogn, and Vinland soils. These soils make 
up about 12 percent of the unit. The Pawnee soils formed 
in glacial till. They are slightly higher on the landscape 
than this Martin soil. The Clime soils are less than 40 
inches deep over shale. They are in sloping, convex areas. 
The Sogn and Vinland soils are less than 20 inches deep 
over limestone and shale. They occur as narrow areas on 
convex slopes. 

Permeability is slow. Surface runoff is rapid. Available 
water capacity is high. Reaction in the surface layer is 
generally medium acid, but it varies as a result of local 
liming practices. The subsoil is medium acid to neutral. 
Natural fertility is medium, and organic-matter content is 
moderately low. The surface layer is firm. It tends to 
crust or puddle after hard rains. Tilth is poor. The silty 
clay subsoil restricts roots. The shrink-swell potential is 
high. 

Most areas are farmed. Some are in tame pasture. A 
few have been reseeded to native range. This soil has fair 
potential for cultivated crops, hay, and pasture and good 
potential for range. It has poor potential for most en- 
gineering uses and fair potential for recreation uses. It 
has good potential for openland and rangeland wildlife 
habitat. 

This soil is suited to small grain and sorghum and to 
grasses and legumes. Corn is not so well suited as some 
other erops. Control of runoff and improvement of fertili- 
ty and tilth are needed. Also, the soil is moderately 
eroded and is subject to additional erosion damage. 
Minimum tillage and cover crops maintain fertility and 
tilth, protect. the soil against additional erosion, and in- 
crease the rate of water infiltration. Grassed waterways, 


terraces, and contour farming are needed in cultivated 
fields. Tame grasses can be grown in grassed waterways. 
Cultivated crops and tame grasses respond to applications 
of fertilizer, lime, and barnyard manure, which improve 
fertility and tilth and reduce crusting. 

Erosion can be controlled by using this soil for range, 
pasture, or hay. As a result of improper use of the range, 
however, further erosion damage can occur and undesira- 
ble plants can invade. Proper stocking rates, pasture rota- 
tion, timely deferment of grazing, and control of weeds 
and brush are needed to keep the grass cover and the soil 
in good condition. Pond sites are available. 

This soil is suited to windbreaks. Considerable care of 


.young plantings is needed. Watering during dry periods 


promotes growth. It is needed because rainfall is likely to 
be limited and irregular. Cultivation or other means are 
needed to control competing vegetation. Windbreaks 
should be protected from livestock, fire, and rodents. 

The high shrink-swell potential and low strength 
severely limit building site development. The harmful ef- 
fects of shrinking and swelling and low strength can be 
overcome by careful design and proper construction. En- 
larging footings and foundations and adding extra rein- 
forcement steel can prevent cracking. Installing a drain 
tile surrounded by sand or gravel reduces the variation in 
moisture, shrinking and swelling, and uplift pressure. 
Replacement of the soil surrounding the foundation with 
soil material that shrinks and swells less than this soil 
also is beneficial. Shrink-swell expansion ean be reduced 
by insulating foundations and floors with an intervening 
layer of sand or gravel below the depth of seasonal ex- 
pansion. In some cases the entire basement floor can be 
reinforced so that it acts as a foundation. Good drainage 
can be provided by diverting surface water or by filling 
low areas. Buildings should be constructed in the less 
sloping areas. Consideration of the design and location of 
structures is needed in planning footings and foundations. 
Retaining walls help to support footings and foundations. 
A plant cover is needed to control erosion around 
buildings. 

The slow absorption of effluent severely limits the use 
of this soil as a septic tank absorption field. Other 
methods of sewage disposal, such as a sewage lagoon or a 
community sanitary sewer, should be considered. Increas- 
ing the size of the absorption field and installing perime- 
ter drains around the absorption field improve the func- 
tioning of septic tank systems. 

The slope is a moderate limitation if this soil is used for 
sewage lagoons. Onsite investigation is needed to locate 
the less sloping areas. Small lagoons can be constructed in 
some of the more sloping areas if embankments are used. 
Sewage can be diverted to somewhat distant areas that 
are better suited to lagoons or septic tank absorption 
fields. Capability subclass IVe; Clay Upland range site. 

Mc—Martin-Vinland silty clay loams, 5 to 10 percent 
slopes. This map unit consists of deep and shallow, 
moderately sloping to strongly sloping, moderately well 
drained and somewhat excessively drained soils on upland 
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ridges and side slopes. It is dissected by drainageways. 
Areas are irregularly shaped. They are 40 to 50 percent 
Martin soils and 35 to 45 percent Vinland soils. The two 
soils are so intricately mixed and occur as such narrow 


bands that it is not practical to separate them in mapping. 


In places the surface layer has been thinned by erosion, 
and many cultivated fields have numerous scattered shale 
and other rock fragments on the surface. 

Typically, the Martin soil has a surface layer of black 
silty clay loam about 11 inches thick. The subsoil is about 
49 inches thick. The upper part is very dark gray, friable 
silty clay loam; the lower part is very dark grayish 
brown, very firm silty clay. In’ places, the subsoil is 
thinner and shale is within 40 inches of the surface. In 
some areas the subsoil is reddish brown. 

Typically, the Vinland soil has a surface layer of very 
dark grayish brown silty clay loam about 5 inches thick. 
The subsoil is very dark brown, firm silty clay loam about 
6 inches thick. The underlying material is mixed grayish 
brown and dark brown silty clay loam over weathered 
silty and sandy shale, which is at a depth of about 17 
inches. In places the depth to shale is more than 20 
inches. 

Included with these soils in mapping are small areas of 
Clime, Pawnee; and Sogn soils and limestone or shale out- 
crop. These soils make up about 15 percent of the unit. 
The Pawnee soils formed in glacial till. They are slightly 
higher on the landscape than the Martin and Vinland 
soils. The Sogn soils are shallow over limestone. They are 
in the less sloping areas. The Clime soils are 20 to 40 
inches deep over caleareous clayey shale and have a more 
clayey surface layer than the Martin and Vinland soils. 
The limestone or shale outcrop is in some of the steeper 
areas. 

Permeability is slow in the Martin soil and moderate in 
the Vinland soil. Runoff is rapid. Available water capacity 
is high in the Martin soil and low in the Vinland soil. 
Natural fertility is medium or high in both soils, and or- 


ganic-matter content is low to moderate. Reaction 13. 


medium acid to neutral. The Martin soil has a firm silty 
clay subsoil that releases water slowly to plants. The 
shrink-swell potential is moderate in the Vinland soil and 
high in the Martin soil. 

About half of the acreage is cultivated. Many areas are 
in tame grass pasture or native grass range. These soils 
have good potential for range and pasture and fair poten- 
tial for farming. They have good to fair potential for ran- 
geland wildlife habitat and fair to poor potential for most 
engineering uses. 

These soils are suited to sorghum and small grain and 
to legumes and grasses grown for hay and pasture. If cul- 
tivated, they are erodible. Minimum tillage, cover crops, 
grassed waterways, terraces, and contour farming in cul- 
tivated fields help to prevent excessive soil loss. Return- 
ing crop residue to the soil and adding manure or com- 
mercial fertilizer reduce crusting and increase the rate of 
water infiltration. 


The use of these soils for range, pasture, or hay is ef- 
fective in controlling erosion. Overgrazing can reduce the 
plant cover and thus result in erosion damage and can т- 
сгеазе the less desirable grasses, weeds, or brush. Proper 
stocking rates, pasture or range rotation, timely defer- 
ment of grazing, and weed and brush control keep the 
grass and the soil in good condition. Tame grass responds 
well to commercial fertilizer and lime applied according to 
soil tests. Ponds should be constructed on the Martin soil. 

The Martin soil is suited to windbreaks, and the Vin- 
land soil is unsuited. If possible, therefore, windbreaks 
should be planted on the Martin soil. Considerable care of 
young trees is needed. During dry periods, applications of 
extra water are needed to promote early growth. Control 
of competition from other plants is needed. Windbreaks 
should be protected from livestock, fire, and rodents. 

The Martin soil has severe limitations for building sites 
because of the high shrink-swell potential and low 
strength. The Vinland soil has a moderate limitation 
because it is shallow over shale. The harmful effects of 
these limitations can be overcome by careful design and 
proper construction. Onsite investigation is needed to 
select the less sloping areas and to determine the specific 
soil limitations. Enlarging footings, foundations, and floors 
and adding extra reinforcement steel can prevent the 
cracking caused by shrink-swell expansion. Installing a 
drain tile surrounded by sand or gravel reduces the varia- 
tion in moisture levels, shrinking and swelling, and uplift 
pressure. Replacement of the soil surrounding the founda- 
tion with soil material that shrinks and swells less also is 
beneficial. Shrink-swell expansion can be reduced by insu- 
lating foundations and floors with an intervening layer of 
sand and gravel below the depth of seasonal expansion. In 
some cases the entire basement floor can be reinforced so 
that it acts as a foundation. Retaining walls or piers help 
to support footings and foundations. Buildings should be 
constructed in the less sloping areas. Consideration of the 
design and location of structures is needed in planning 
footings and foundations. A plant cover is needed to con- 
trol erosion on the building site. 

These soils have severe limitations for septic tank ab- 
sorption fields. The Martin soil absorbs effluent slowly, 
and the Vinland soil is less than 20 inches deep over 
shale. Other methods of waste disposal, such as a sewage 
lagoon or a community sanitary sewer, should be con- 
sidered. Increasing the size of the absorption field and in- 
stalling perimeter drains around the field improve the 
functioning of septic tank systems. 

The slope of both soils and the limited depth to shale in 
the Vinland soil are severe limitations if these soils are 
used for sewage lagoons. Onsite investigation is needed to 
locate areas where the deeper Martin soil is less sloping. 
Small lagoons can be built in some of the steeper areas if 
embankments are used. Elevating a dwelling or a disposal 
area can provide sufficient depth. Sewage can be diverted 
to areas that are more suitable for disposal. Capability 
subclass IVe; Loamy Upland range site. 
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Oa—Olmitz clay loam, 2 to 5 percent slopes. This 
deep, gently sloping to moderately sloping, well drained 
to moderately well drained soil is on alluvial-colluvial fans 
at the mouth of upland drainageways and on concave foot 
slopes at the base of uplands. It is subject to rare flood- 
ing by water from adjoining uplands. Areas are irregu- 
larly shaped. 

Typically, thé surface layer is very dark brown clay 
loam about 24 inches thick. The subsurface layer is very 
dark brown clay loam about 8 inches thick. The subsoil is 
dark brown, friable clay loam and brown, firm clay loam 
more than 28 inches thick. In places 12 to 18 inches of 
recent deposit is on the surface. In some areas the upper 
part of the surface layer is stratified with soil material 
that is grayer and more silty. In other areas carbonates 
are below a depth of 40 inches. 

Included with this soil in mapping are small areas of 
Burchard, Chase, Kennebec, Reading, and Shelby soils. 
These soils make up about 15 percent of the unit. The 
Chase and Reading soils have a more clayey subsoil than 
this Olmitz soil. They are on benches or high bottoms 
below this Olmitz soil. The Burchard and Shelby soils 
have a thinner surface layer than the Olmitz soil. They 
are in the steeper areas next to uplands. The Kennebec 
soils are less sandy than the Olmitz soil They are on 
flood plains along upland drainageways. 

Water and air move through this soil at a moderate or 
moderately slow rate. Surface runoff is medium to rapid. 
Available water capacity is high. Reaction is strongly acid 
to neutral. Organic-matter eontent is moderate, and natu- 
ral fertility is high. The soil can be easily tilled, but it can 
crust after heavy rains. The shrink-swell potential is 
moderate. The soil is subject to additional deposition from 
eroding fields in steeper areas. 

Most areas are farmed. This soil has good potential for 
cultivated crops, range, pasture, and hay. It has fair to 
good potential for recreation uses and good potential for 
openland, woodland, and rangeland wildlife habitat. It has 
fair potential for most engineering uses. 

This soil is suited to corn, sorghum, soybeans, апа small 
grain and to legumes and grasses grown for hay or 
pasture. The major needs are maintaining or improving 
organie-matter content, fertility, and tilth. Erosion is a 
hazard on long slopes, and erosion control is needed in 
some areas. Minimizing tillage, returning crop residue to 
the soil and applying barnyard manure and a proper 
amount of commercial fertilizer maintain and improve or- 
ganie-matter content, fertility, and tilth. In some areas 
diversion terraces are needed to protect the soil against 
runoff from higher lying areas. Contour farming, terraces, 
and. grassed waterways are needed to control water ero- 
sion in some areas. 

This soil is well suited to range, pasture, and hay. A 
few areas are in grasses. Proper use and desirable 
grasses keep the range or pasture and the soil in good 
condition and help to control erosion. Yields of tame 
grasses can be increased by applying a proper amount of 
fertilizer. 


This soil is well suited to windbreaks. Considerable care 
of young plantings is needed. During dry periods applica- 
tions of extra water are needed to promote early growth. 
Controlling competing vegetation and protecting the 
windbreak from grazing, fire, or rodents are management 
needs. : . 

The shrink-swell potential moderately limits building 
site development. Some areas receive additional water 
from higher upland slopes. A diversion terrace can be 
used to divert this excess surface water from the building 
site. The risk of damage caused by shrinking and swelling 
can be reduced by proper design and construction, for ex- 
ample, by insulating footings, floors, and foundations with 
an intervening layer of sand or gravel below the depth of 
seasonal expansion. Enlarging the footings and founda- 
tions and adding reinforcement steel help to prevent 
cracking. Installing tile drains surrounded by a sand or 
gravel envelope reduces variation in moisture levels and 
shrinking and swelling. 

The moderately slow absorption of effluent is a 
moderate limitation if this soil is used as a septic tank ab- 
sorption field. Another method of sewage disposal, such 
as a community sanitary sewer system, should be con- 
sidered. Increasing the size of the absorption field im- 
proves the functioning of septic tank systems. 

The slope and seepage moderately limit the use of this 
soil for a sewage lagoon system. Onsite investigation is 
needed to locate the less sloping areas, which are desira- 
ble, and the sandy areas, which are undesirable. Some 
sandy areas сап be bedded over with good clay material. 
Capability subclass Ile; Loamy Upland range site. 

Pa—Pawnee clay loam, 1 to 3 percent slopes. This 
deep, gently sloping, well drained to moderately well 
drained soil is on convex ridgetops and side slopes in the 
uplands. Areas are irregularly shaped. 

Typically, the surface layer is black clay loam about 10 
inches thick. The subsoil is about 42 inches thick. The 
upper part is very dark gray, friable clay loam, and the 
lower part is dark brown and yellowish brown, very firm 
clay. The underlying material to a depth of about 60 
inches is yellowish brown clay. In places large glacial 
boulders are throughout the profile. In some areas there 
are thin strata of more sandy or gravelly material In a 
few areas a limestone layer is within a depth of 36 inches. 

Included with this soil in mapping are small areas of 
Burchard, Shelby, Martin, and Wymore soils. These soils 
make up about 10 percent of the unit. The Wymore soils 
formed in loess. They are at a higher elevation than this 
Pawnee soil. The Burchard and Shelby soils are generally 
more sloping than this Pawnee soil and contain less clay 
in the subsoil. Also, they are on lower slopes. The Martin 
soils are less sandy than the Pawnee soil, and they are in- 
termingled with it where the deposit of glacial till is thin 
and is underlain by shale or other rock. 

Water and air move through this soil at a slow rate, 
and surface runoff is medium. Available water capacity is 
moderate. Reaction varies in the surface layer as a result 
of local farming and liming practices. The subsoil ranges 
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from slightly acid to moderately alkaline. Organic-matter 
content is moderate, and natural fertility is high. The sur- 
face layer is friable and can be easily tilled, but it tends 
to crust following hard rains. The very firm clay in the 
subsoil restricts roots. The shrink-swell potential is high. 

Most areas are farmed, and some are in range or 
pasture. This soil has good potential for cultivated crops, 
range, pasture, and hay and poor potential for recreation 
uses. It has good to fair potential for openland and range- 
land wildlife habitat and poor potential for most engineer- 
ing uses. - 

This soil is suited to sorghum, soybeans, corn, and small 
grain and to grasses and legumes grown for hay or 
pasture. Corn is not so well suited as other crops. If the 
soil is cultivated, maintaining fertility and tilth and con- 
trolling erosion are management needs. The hazard of 
erosion is moderate. Minimum tillage and cover crops 
maintain fertility and tilth, help to control erosion, and in- 
crease the rate of water infiltration. Returning crop 
residue to the soil, applying barnyard manure, and apply- 
ing a proper amount of commercial fertilizer and lime im- 
prove fertility and reduce crusting. Terraces, grassed 
waterways, and contour farming help to control runoff 
and erosion. | 

This soil is well suited to range and pasture. А good 
cover of desirable native or tame grasses is effective in 
controlling erosion if the pasture or range is well 
managed. It also maintains good production. Proper 
stocking rates, pasture or range rotation, a timely season 
of use, timely deferment of grazing, and weed and brush 
control keep the grass and the soil in good condition. 
Tame grasses respond to applications of a proper amount 
of commercial fertilizer. 

This soil is well suited to windbreaks. Special care is 
needed if young trees are to grow well. Rainfall is likely 
to be limited and irregular, and irrigating the- trees 
promotes growth. Cultivating young windbreaks reduces 
competition for soil moisture. Windbreaks should be pro- 
tected from livestock, fire, and rodents. 

The high shrink-swell potential and low strength 
severely limit building site development. The harmful ef- 
fects of shrinking and swelling and low strength can be 
overcome by careful design and proper construction. En- 
larging footings and foundations and adding extra rein- 
forcement steel can prevent cracking. Installing a drain 
tile surrounded by sand or gravel reduces variation in 
moisture levels, shrinking and swelling, and uplift pres- 
sure. Replacement of the soil surrounding the foundation 
with soil material that shrinks and swells less than this 
soil also is beneficial. Shrinking and swelling can be 
reduced by insulating foundations and floors with an in- 
tervening layer of sand or gravel below the depth of 
seasonal expansion. In some cases the entire basement 
floor can be reinforced so that it acts as a foundation. 
Diverting surface runoff or filling low areas provides 
good drainage. 

The slow absorption of effluent severely limits the use 
of this soil as a septic tank absorption field. Other 


methods of sewage disposal, such as a sewage lagoon or a 
community sanitary sewer, should be considered. Increas- 
ing the size of the absorption field and installing perime- 
ter drains around the absorption field improve the func- 
tioning of septic tank systems. | 

Sewage lagoons are well suited if the slope is less than 
2 percent, but limitations are moderate if it is more than 
2 percent. Onsite investigation is needed to locate the less 
sloping areas. Small lagoons can be constructed in some of 
the more sloping areas if embankments are used. Capa- 
bility subclass Ile; Loamy Upland range site. 

Pb—Pawnee clay loam, 3 to 7 percent slopes. This 
deep, moderately sloping, well drained to moderately well 
drained soil is on convex upland ridges and side slopes. 
Areas are irregularly shaped. 

Typically, the surface layer is black clay loam about 10 
inches thick. The subsoil is about 42 inches thick. The 
upper part is very dark gray, friable clay loam; the lower 
part is dark brown and yellowish brown, very firm clay. 
The underlying material to a depth of about 60 inches is 
yellowish brown clay. A few spots are eroded. In some 
areas large glacial boulders are throughout the profile. In 
places thin strata of sand or gravel are in the soil. In a 
few агваз a limestone layer is within a depth of 36 inches. 

Included with this soil in mapping are small areas of 
Burchard, Martin, Shelby, and Wymore soils. These soils 
make up about 10 to 15 percent of the unit. The Wymore 
soils formed in loess. They are at a higher elevation than 
this Pawnee soil. The Martin soils are less sandy than this 
Pawnee soil and are intermingled with it where the 
deposit of glacial till is thin and is underlain by shale or 
other rock. The Burchard and Shelby soils are steeper 
than the Pawnee soil and are lower lying. Also, they have 
a less clayey subsoil. 

Water and air move through this soil at a slow rate, 
and surface runoff is rapid. Available water capacity is 
moderate. Reaction varies in the surface layer as a result 
of local liming practices. The subsoil ranges from slightly 
acid to moderately alkaline. Organic-matter content is 
moderate, and natural fertility is high. The surface layer 
is friable and can be easily tilled, but it tends to crust or 
puddle during and following hard rains. Roots are 
restricted by the clay in the subsoil. The shrink-swell 
potential is high. 

Most areas are farmed. A few are in tame grass and 
native range. This soil has good potential for cultivated 
crops, range, and tame pasture. It has fair potential for 
recreation uses and good to fair potential for openland 
and rangeland wildlife habitat. It has poor potential for 
most engineering uses. 

This soil is suited to sorghum, soybeans, corn, and small 
grain and to grasses and legumes grown for hay or 
pasture. Corn is not so well suited as other crops. The 
main management needs are maintaining fertility and 
tilth and controlling erosion. The hazard of erosion is 
moderate to severe. Minimizing tillage, growing cover 
crops, applying barnyard manure, and returning crop 
residue to the soil maintain organic-matter content, fer- 
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tility, and tilth and protect the soil against erosion. 
Grassed waterways, terraces, and contour farming are 
needed in most cultivated areas to control runoff and ero- 
sion. Crops respond well to applications of a proper 
amount of commercial fertilizer and lime. | 

The use of this soil for range, pasture, or hay helps to 
control erosion. If the pasture or range is overgrazed, 
erosion can occur and weedy or brushy plants can invade. 
Proper stocking rates, proper use, and desirable plants 
maintain good production and protect the soil against ero- 
sion. Tame grasses respond well to applications of a 
proper amount of fertilizer. 

This soil is suited to windbreaks. Special care is needed 
if young trees are to grow well. Applying additional 
water during dry periods promotes growth. Control of 
weeds and competing vegetation conserves moisture. 
Windbreaks should be protected from livestock, fire, and 
rodents. . 

The high shrink-swell potential and low strength 
severely limit building site development. The harmful ef- 
fects of shrinking and swelling and low strength can be 
overcome by careful design and proper construction. En- 
larging footings and foundations and adding extra rein- 
forcement steel help to prevent cracking. Installing a 
drain tile surrounded by sand or gravel reduces the varia- 
tion in moisture levels, shrinking and swelling, and uplift 
pressure. Replacement of the soil surrounding the founda- 
tion with soil material that shrinks and swells less also is 
beneficial. Shrink-swell expansion can be reduced by insu- 
lating foundations and floors with an intervening layer of 
sand or gravel below the depth of seasonal expansion. In 
some cases the entire basement floor can be reinforced so 
that it acts as a foundation. Diverting surface water or 
filling low areas provides good drainage. Buildings should 
be constructed in the less sloping areas. Consideration of 
the design and location of structures is needed in 
planning footings and foundations. Retaining walls or 
piers help to support footings and foundations. A plant 
cover is needed to control erosion around buildings. 

The slow absorption of effluent severely limits the use 
of this soil as a septic tank absorption field. Other 
methods of sewage disposal, such as a sewage lagoon or a 
community sanitary sewer, should be considered. Increas- 
ing the size of the absorption field and installing perime- 
ter drains around the absorption field improve the func- 
tioning of septic tank systems. 

The slope is a moderate limitation if this soil is used for 
sewage lagoons. Onsite investigation is needed to locate 
the less sloping areas. Small lagoons can be constructed in 
some of the more sloping areas if embankments are used. 
Sewage waste can be diverted to somewhat distant areas 
that are better suited to lagoons or septic tank absorption 
fields. Capability subclass IIIe; Loamy Upland range site. 

Pc— Pawnee clay loam, 3 to 7 percent slopes, eroded. 
This deep, moderately sloping, well drained soil is on nar- 
row, convex upland ridges and side slopes. Areas are ir- 
regularly shaped. 


Typieally, the surface layer is very dark gray clay loam 
about 5 inches thick. The subsoil is dark brown and yel- 
lowish brown, very firm elay about 36 inches thick. The 
underlying material to a depth of about 60 inches is yel- 
lowish brown clay. In some places the surface layer is 
thicker, and in others the clay subsoil is exposed. In some 
areas large glacial boulders are throughout the profile. In 
other areas thin strata of more sandy or gravelly material 
are in the soil. In a few areas a limestone layer is within 
a depth of 36 inches. 

Included with this soil in mapping are small areas of 
Burchard, Martin, Shelby, and Wymore soils and severely 
eroded spots. These included areas make up about 20 to 
25 percent of the unit. The Burchard and Shelby soils 
have a less clayey subsoil than this Pawnee soil. They are 
more sloping and are lower on the landscape. The 
Wymore soils formed in loess. They are in the higher 
positions on ridgetops. The Martin soils formed in 
residuum derived from shale or clay beds. They are in the 
lower positions on the landscape. Numerous gullies or 
gully scars are in the severely eroded spots. 

Water and air move through this soil at a slow rate, 
and surface runoff is rapid. Reaction varies in the surface 
layer, depending on past farming and liming practices. 
The subsoil ranges from slightly acid to moderately al- 
kaline. The soil is difficult to cultivate. A crust can form 
after heavy rains. The clay subsoil restricts roots. The 
shrink-swell potential is high. 

Most areas are farmed or are in tame grasses or 
reseeded native grasses. This soil has good potential for 
range, pasture, and hay and fair potential for cultivated 
crops. It has poor potential for most engineering uses, 
fair potential for recreation uses, and good to fair poten- 
tial for openland and rangeland wildlife habitat. 

This soil is suited to small grain, sorghum, and 
soybeans and to grasses and legumes grown for hay or 
pasture. Corn is not so well suited as other crops. This soil 
produces moderate crop yields if it is well managed. It is 
subject to further erosion. Crops respond well to applica- 
tions of a proper amount of commercial fertilizer and 
lime. Returning crop residue to the soil, applying bar- 
nyard manure, and planting green manure crops improve 
tilth and protect the soil against erosion. Minimum tillage, 
terraces, contour farming, and grassed waterways are 
needed to reduce soil loss. Diversion terraces are needed 
in some areas. 

A cover of tame and native grasses helps to control 
erosion. Soil loss ean occur and undesirable plants can 
grow, however, if management is poor. Proper stocking 
rates, pasture or range rotation, a timely season of use, 
timely deferment of grazing, and weed and brush control 
keep the grass and the soil in good condition. Most areas 
are cultivated or have been cultivated. As a result, 
establishing a grass cover can be difficult because of low 
fertility and a very slow rate of water absorption. If tame 
grasses are grown, applications of fertilizer are needed to 
maintain a good cover. 
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This soil is suited to windbreaks. Special care is needed 
when the trees are planted and when they are young. Ap- 
plications of additional water during dry periods promote 
growth. Control of competing vegetation and weeds con- 
serves moisture. Windbreaks should be protected from 
livestock, fire, and rodents. 

The high shrink-swell potential and low strength 
severely limit building site development. The harmful ef- 
fects of shrinking and swelling and low strength can be 
overcome by careful design and proper construction. En- 
larging footings and foundations and adding extra rein- 
forcement steel can prevent cracking. Installing a drain 
tile surrounded by sand or gravel reduces the variation in 
moisture levels, shrinking and swelling, and uplift pres- 
sure. Replacement of the soil surrounding the foundation 
with soil material that shrinks and swells less than this 
soil also is beneficial Shrink-swell expansion ean be 
reduced by insulating foundations and floors with an in- 
tervening layer of sand or gravel below the depth of 
seasonal expansion. In some cases the entire basement 
floor ean be reinforced so that it acts as a foundation. 
Diverting surface water or filling low areas provides good 
drainage. Buildings should be constructed in the less slop- 
ing areas. Consideration of the design and location of 
structures is needed in planning footings and foundations. 
Retaining walls or piers help to support footings and 
foundations. A plant cover is needed to control erosion 
around buildings. 

The slow absorption of effluent severely limits the use 
of this soil as a septie tank absorption field. Other 
methods of sewage disposal, such as a sewage lagoon or a 
community sanitary sewer, should be considered. Increas- 
ing the size of the absorption field and installing perime- 
ter drains around the absorption field improve the func- 
tioning of septic tank systems. 

The slope is a moderate limitation if this soil is used for 
sewage lagoons. Onsite investigation is needed to locate 
the less sloping areas. Small lagoons can be constructed in 
some of the more sloping areas if embankments are used. 
Sewage can be diverted to somewhat distant areas that 
are better suited to lagoons or septic tank absorption 
fields. Capability subclass Пе; Loamy Upland range site. 

Pt—Pits, quarries. This map unit is in areas from 
which the soil and much of the underlying limestone or 
shale have been removed. The underlying material has 
been removed for road gravel or for agricultural lime. 
Pits generally are bare areas surrounded by vertical 
walls. Some areas are filled with water. Scattered trees, 
shrubs, and clumps of grass grow in places. 

The use of this unit for farming is limited. The poten- 
tial for wildlife habitat or recreation uses is good. Capa- 
bility class VIII; not assigned to a range site. 

Ra—Reading silt loam. This deep, nearly level, well 
drained soil is on terraces and high bottoms away from 
the.stream channel. It is rarely flooded. Areas are irregu- 
larly shaped. 

Typically, the surface layer is black silt loam about 8 
inches thick. The subsurface layer is black silty clay loam 


about 9 inches thick. The subsoil extends to a depth of 
more than 60 inches. The upper part is very dark brown, 
friable silty clay loam; the next part is very dark grayish 
brown, firm silty clay loam; and the lower part is dark 
brown, firm and very firm silty clay loam. In places the 
subsoil is more clayey. 

Included with this soil in mapping are small areas of 
Chase, Kennebec, Olmitz, Wabash, and Zook soils. These 
soils make up about 10 percent of the unit. The Chase and 
Olmitz soils are next to the upland and are rarely flooded. 
The Olmitz soils contain more sand than this Reading soil. 
The Wabash and Zook soils are in depressional areas on 
wide alluvial bottoms. The Chase, Wabash, and Zook soils 
are darker colored than this Reading soil and contain 
more clay in the subsoil. The Kennebee soils are next to 
the stream channels. They are less clayey than the Read- 
ing soil. 

Air and water move through this soil at a moderately 
slow rate, and surface runoff is slow. Available water 
capacity is high. Reaction ranges from medium acid to 
neutral throughout. It varies in the upper part of the sur- 
face layer as a result of local farming practices. Organic- 
matter content is moderate, and natural fertility is high. 
The soil is easy to til. The shrink-swell potential is 
moderate. 

Most areas are farmed. This soil has good potential for 
cultivated crops, range, hay, pasture, and trees. It has 
good potential for recreation uses and for openland and 
woodland wildlife habitat and fair potential for most en- 
gineering uses. 

This soil is well suited to all of the cultivated crops 
commonly grown in the county, such as corn, sorghum, 
soybeans, small grain, and deep-rooted legumes. Erosion 
is not a problem, and flooding is rare. The principal 
management concerns are maintaining organic-matter 
content, fertility, and tilth. Minimizing tillage, returning 
crop residue to the soil, and applying fertilizer maintain 
fertility and tilth. 

This soil can be used for range, pasture, or hay. Proper 
use, eontrol of undesirable plants, proper stocking rates, 
and a timely season of use keep the soil and the grass in 
good condition and maintain or increase forage yields. 

This soil is suited to woodland. Protection from grazing 
and fire and measures that thin the stands are needed. 

The flooding severely limits building site development. 
The flood hazard can be reduced by using dikes. and 
levees or raising the building by filling. The moderate 
shrink-swell potential is also a limitation. Special care and 
design ean reduce the risk of damage caused by shrink- 
swell expansion. Enlarging footings and foundations, ad- 
ding steel reinforcement, and insulating foundations and 
footings with a suitable intervening layer of sand and 
gravel reduce the risk of damage caused by shrinking and 
swelling. The moisture level and shrink-swell expansion 
can be controlled if drain tiles that are surrounded by 
gravel or sand are installed around footings. 

The flooding and the slow absorption of effluent limit 
the use of this soil as a septic tank absorption field. Pro- 
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tection against flooding is needed. Increasing the size of 
the absorption field improves the functioning of septic 
tank systems. ; 

This soil is suited to sewage lagoons if it is protected 
against flooding. Lagoons should be constructed in areas 
of nearly impervious soil material. In some areas the floor 
and sides of the lagoon pond should be bedded over with 
clay. Capability class I; Loamy Lowland range site. 

Sa—Shelby clay loam, 4 to 8 percent slopes. This 
deep, moderately sloping, moderately well drained soil is 
on narrow ridges and side slopes along drainageways. 
Areas are long and irregularly shaped. 

Typically, the surface layer is very dark brown clay 
loam about 15 inches thick. The subsoil is about 28 inches 
thick. The upper part is dark brown, friable clay loam; the 
lower part is brown, firm clay loam. Yellowish brown 
mottles are in the lower part. The underlying material is 
yellowish brown clay loam with accumulations of soft 
lime. In places the soil is redder, and in some areas sand 
or gravel pockets are below a depth of 30 inches. In 
places the underlying material is more clayey. 

Included with this soil in mapping are small intermin- 
gled areas of Burchard, Kennebec, Olmitz, Pawnee, and 
Wymore soils. These soils make up about 12 percent of 
the unit. The Pawnee and Wymore soils are higher on the 
landscape than this Shelby soil and are less sloping. Also, 
they have a more clayey subsoil. The Burchard soils are 
calcareous at a depth of 15 to 30 inches. The Kennebec 
soils have a less clayey subsoil than this Shelby soil. They 
have gentle slopes and are along drainageways on 
uplands. The Olmitz soils have a thicker surface layer 
than the Shelby soil. They are on coneave foot slopes. 

Water and air move through this soil at a moderately 
slow rate, and surface runoff is rapid. Available water 
capacity is high. Reaction varies in the surface layer as a 
result of local liming practices. The subsoil is medium acid 
to neutral. Natural fertility is high, and organic-matter 
content is moderate. The surface layer tends to crust or 
puddle after a hard rain. The compact clay loam subsoil 
restricts roots. The shrink-swell potential is moderate. 

Most areas are farmed. This soil has good potential for 
range, pasture, hay, and cultivated crops; for recreation 
uses; and for woodland wildlife habitat and rangeland wil- 
dlife habitat. It has poor potential for most engineering 
uses. 

This soil is suited to corn, sorghum, soybeans, and small 
grain and to legumes or grasses grown for hay or 
pasture. It is subject to erosion. Management that con- 
trols erosion and maintains tilth-and fertility is needed. 
Minimum tillage, cover crops, grassed waterways, ter- 
races, and contour farming help to control runoff. Diver- 
sion terraces are needed to protect some areas against ru- 
noff from higher lying areas. Returning crop residue to 
the soil and applying barnyard manure improve tilth and 
organie-matter content and provide protection against 
erosion. Bromegrass is suitable in waterways. All cul- 
tivated crops and tame grasses respond to applications of 
a proper amount of fertilizer. In places lime is needed if 
legumes are grown. 


Tame and native grasses are well suited to this soil. A 
grass cover helps to control erosion. If the pasture or 
range is overgrazed, the desirable plants are reduced, un- 
desirable plants invade, and erosion damage occurs. 
Proper stocking rates and weed and brush control keep 
the grass and the soil in good condition, reduce the risk of 
erosion, and maintain or increase forage production. Good 
pond sites are available. Local sand or gravel pockets, 
however, should be removed or bedded over with clay. 
Otherwise, an alternative site should be selected. 

This soil is well suited to windbreaks. Good care of 
young windbreaks is needed, and applieations of addi- 
tional water during dry periods promote growth. Control 
of eompeting vegetation and protection from livestock, 
fire, and rodents are needed. 

The shrink-swell potential and the slope moderately 
limit building site development. Special care is needed in 
the design and construction of buildings. Enlarging 
footings and foundations and adding steel reinforcement 
reduce the risk of damage caused by shrinking and 
swelling. The moisture level ean be controlled and shrink- 
swell expansion prevented if drain tiles that are sur- 
rounded by sand or gravel are installed around footings. 
Buildings should be constructed in the less sloping areas. 
Consideration of the design and location of structures is 
needed in planning footings and foundations. Retaining 
walls or piers help to support footings and foundations. A 
plant cover is needed to control erosion on building sites. 

The moderately slow absorption of effluent severely 
limits the use of this soil as à septic tank absorption field. 
Other methods, such as a lagoon or sanitary sewer, should 
be considered. Enlargement of the absorption field im- 
proves the functioning of septic tank systems. Onsite in- 
vestigation is needed to determine whether or not sand or 
gravel poekets are in the soil. These pockets can cause 
the effluent to be inadequately filtered and thus to con- 
taminate the ground water supply. 

The slope is a moderate limitation if this soil is used for 
sewage lagoons. Lagoons can be built in the less sloping 
areas or, if embankments are used, in the steeper areas. 
Sand or gravel pockets can cause seepage. They can be 
removed by excavation or sealed with impervious materi- 
al. Capability subclass Ше; Loamy Upland range site. 

Sb—Shelby clay loam, 4 to 8 percent slopes, eroded. 
This deep, moderately sloping, moderately well drained 
soil is on narrow ridges and side slopes along 
drainageways. Areas are long and irregularly shaped. | 

Typically, the surface layer is very dark brown clay 
loam about 5 inches thick. The subsoil is about 25 inches 
thick. The upper part is dark brown, friable clay loam; the 
lower part is brown, firm clay loam. Yellowish brown 
mottles are in the lower part. The underlying material is 
yellowish brown clay loam with accumulations of soft 
lime. In places the soil is redder, and in some areas sand 
or grave] pockets are below a depth of 30 inches. In some 
small areas the surface layer is thicker. In places the un- 
derlying material is more clayey. 
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Included with this soil in mapping are small areas of 
Burchard, Kennebec, Olmitz, Pawnee, and Wymore soils 
and severely eroded spots. These included areas make up 
about -20 to 25 percent of the unit. The Pawnee and 
Wymore soils are higher on the landscape than this Shel- 
by soil and are less sloping. Also, they have a more clayey 
subsoil. The Burchard soils are caleareous at a depth of 15 
to 30 inches. The Kennebec soils have a less clayey sub- 
soil than this Shelby soil and are less sloping. They are 
along drainageways on uplands. The Olmitz soils have a 
thicker surface layer than the Shelby soil: They are on 
concave foot slopes. Numerous gullies and gully scars аге 
in the severely eroded spots. 

Water and air move through this soil at a moderately 
slow rate, and surface runoff is rapid. Available water 
capacity is moderate to high. Reaction varies in the sur- 
face layer as a result of local liming and farming prac- 
tices. The subsoil is medium acid to neutral. Natural fer- 
tility is medium, and organic-matter content is moderate. 
The surface layer tends to crust and. puddle after hard 
rains. Roots are restricted by the compact clay loam sub- 
soil. The shrink-swell potential is moderate. 

Most areas are farmed. This soil has fair to good poten- 
tial for cultivated crops. It has good potential for pasture, 
range, hay, recreation uses, and woodland wildlife habitat 
and rangeland wildlife habitat. It has poor potential for 
most engineering uses. 

This soil is suited to corn, sorghum, soybeans, and small 
grain and to tame grasses and legumes grown for hay or 
pasture. It is subject to further erosion. Measures that 
control erosion and maintain fertility and tilth are needed. 
Minimum tillage, cover crops, grassed waterways, ter- 
races, and contour farming are needed to control runoff. 
Returning crop residue to the soil and applying barnyard 
manure improve tilth, fertility, and organic-matter con- 
tent and help to control erosion. Tame grasses can be 
used in grassed waterways. Tame grasses and cultivated 
crops respond well to applications of a proper amount of 
fertilizer. Lime is sometimes needed. 

This soil is well suited to tame and native grasses, 
which can help to control erosion. Because it is eroded, 
reseeding grass is beneficial in some areas. Bromegrass 


and native grasses are suitable for reseeding. Proper ` 


stocking rates and weed and brush control are needed to 
keep the grass and the ‘soil in good condition, to reduce 
the risk of erosion, and to improve forage production. 
Good pond sites are available, but in places sand or gravel 
pockets are in the soil. The pockets should be removed or 
bedded over with clay, or an alternative site should be 
selected. 

This soil is well suited to windbreaks. Special care of 
young plantings is needed. Irrigation during dry periods 
promotes their growth. Weed control is needed. Wind- 
breaks should be protected from livestock, fire, and 
rodents. 

"The moderate shrink-swell potential and the slope 
moderately limit building site development. Special care is 
needed in the design and construction of buildings. En- 


larging footings and foundations and adding steel rein- 
forcement reduce the risk of damage caused by shrinking 
and swelling. Moisture levels can be controlled and 
shrink-swell expansion prevented if drain tiles that are 
surrounded by sand and gravel are installed around 
footings. Buildings should be constructed in the less slop- 
ing. areas. Consideration of the design and location of 
structures is needed in planning footings and foundations. 
Retaining walls or piers help to support footings and 
foundations. A plant cover is needed to control erosion on 
building sites. 

The moderately slow absorption of effluent severely 
limits the use of this soil as a septic tank absorption field. 
Other methods, such as a lagoon or a sanitary sewer, 
should be considered. Enlargement of the absorption field 
improves the functioning of septic tank systems. Onsite 
investigation is needed to determine whether or not sand 
or gravel pockets are in the soil. These pockets can cause 
the effluent to be inadequately filtered and thus to con- 
taminate the ground water supply. 

The slope is a moderate limitation if this soil is used for 
sewage lagoons. Lagoons can be built in the less sloping 
areas or, if embankments are used, in the steeper areas. 
Sand or gravel pockets can cause seepage. They can be 
removed by excavation or sealed with impervious materi- 
al. Capability subclass Ше; Loamy Upland range site. 

Va—Vinland silty clay loam, 6 to 14 percent slopes. 
This shallow, moderately sloping to moderately steep, 
somewhat excessively drained soil is along drainageways. 
Areas are irregularly shaped. 

Typically, the surface layer is very dark grayish brown 
silty elay loam about 5 inches thiek. The subsoil is very 
dark brown, firm silty clay loam about 6 inches thick. The 
underlying material is mixed grayish brown and dark 
brown silty clay loam over weathered silty and sandy 
shale, which is at a depth of 17 inches. In some places the 
depth to shale is more than 20 inches, and in others it is 
less than 10 inches. In some small areas the soil is more 
clayey throughout. 

Included with this soil in mapping are small areas of 
Clime, Martin, Pawnee, and Sogn soils. These soils make 
up about 20 percent of the unit. The Clime, Martin, and 
Sogn soils occur as small bands, less than 200 feet wide, 
intermixed with areas of the Vinland soil on hillsides. The 
Clime soils are 20 to 40 inches deep over caleareous 
clayey shale and contain more clay throughout than the 
Vinland soil. The Martin soils are deeper and more clayey 
than the Vinland soil The Sogn soils are less than 20 
inches deep over limestone. The Pawnee soils are deep. 
They are higher on the landscape than the Vinland soil. 
In some areas shale or other rocks crop out. 

Water and air move through this soil at a moderate 
rate, and runoff is rapid to excessive. Available water 
capacity is low. The shrink-swell potential is moderate. 
Fertility is medium in all areas but those where the soil is 
very shallow. Organic-matter content is low. 

Most areas are used for range, pasture, or hay. This soil 
has poor potential for cropland. It has good potential for 
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pasture, range, and hayland and fair potential for 
woodland wildlife habitat and rangeland wildlife habitat. 
It has fair to poor potential for recreation uses and poor 
potential for most engineering uses. 

This soil is generally not suited to crops. It is shallow, 
and it is erodible if the protective cover is removed. It is 
well suited to pasture and range. Proper stocking rates, 
rotation of grazing, and control of weeds and brush are 
needed to maintain a good grass cover that protects the 
soil against erosion. If tame grasses are grown, applica- 
tions of an adequate amount of commercial fertilizer 
determined by soil tests are needed. 

The shallowness and the slope moderately limit building 
site development. Onsite investigation to locate areas of 
the less sloping soils and some of the included areas of 
deeper soils is needed. Consideration of the design and lo- 
cation of structures сап prevent the cracking of footings 
and foundations caused by slippage or expansion. Retain- 
ing walls and piers help to support footings and founda- 
tions. A plant cover is needed to control erosion on the 
building site. 

The shallowness severely limits the use of this soil as a 
septic tank absorption field. Another method of waste 
disposal, such as a community sanitary sewer, should be 
considered. Elevating a dwelling or a disposal area can 
provide sufficient depth. Sewage can be diverted to areas 
more suitable for disposal. Limitations for sewage lagoons 
are severe because of the shallowness and the slope. 
Onsite investigation is needed to locate the included areas 
of deeper, less sloping soils. In some areas lagoons can be 
built if embankments are used. Capability subclass УТе; 
Loamy Upland range site. 

Vb—Vinland-Rock outcrop complex, 20 to 40 percent 
slopes. This map unit consists of shallow, steep and very 
steep, somewhat excessively drained soils and Rock out- 
crop on side slopes. Areas are generally dissected by 
drainageways. They are generally long and irregularly 
shaped. They are about 35 percent Vinland soils and 30 
percent Rock outcrop. The soils and Rock outcrop are so 
intricately mixed and are in areas so small that it is not 
practical to separate them in mapping. 

Typieally, the Vinland soil has a surface layer of very 
dark grayish brown silty clay loam about 5 inches thick. 
The subsoil is. very dark brown, firm silty clay loam about 
6 inches thick. The underlying material is mixed grayish 
brown and dark brown silty clay loam over weathered 
silty and sandy shale, which is at a depth of about 17 
inches. In places the depth to shale is more than 20 
inches, and in other small areas it is less than 10 inches. 

The Rock outerop part of the unit is in the steeper 
areas where shale or other rocks crop out or where the 
soil material is less than 4 inches thick. Vegetation is 
sparse. 

Included with this unit in mapping are small areas of 
Sogn, Clime, and Martin soils. These soils make up 20 to 
40 percent of the unit. The Sogn soils are shallow over 
limestone. They are above the Rock outcrop on the land- 
scape. The Clime soils are moderately deep over calcare- 


ous, clayey shale, and the Martin soils are more than 40 
inches deep. The Clime and Martin soils are between 
ledges of shale or other rock outcrop. 

Permeability is moderate in Vinland soil and very slow 
in the areas of Rock outcrop. Available water capacity is 
low in the Vinland soil and very low in the areas of Rock 
outcrop. Surface runoff is excessive on the Vinland soil. 
Reaction is medium acid to mildly alkaline. Organic- 
matter content is low, and natural fertility is medium. 
The root zone extends to shale or bedrock, which is less 
than 20 inches from the surface in most places. The 
shrink-swell potential is moderate. 

Most areas are in native grass and are used for 
pasture. Some support scrub brush and timber. The 
potential is good for range; poor for tame grass, hay, cul- 
tivated crops, and most engineering uses; and fair to poor 
for recreation uses. The Vinland soil has fair potential for 
woodland wildlife habitat and rangeland wildlife habitat. 

This map unit is best suited to range. The major 
problems of range management are related to the hazard 
of erosion and the low available water capacity. The unit 
is so steep or rocky that the use of farm machinery is 
restricted in most areas. The soil is somewhat droughty 
because of the low available water capacity and the water 
losses by runoff. Management that maintains an adequate 
plant cover and ground mulch helps to prevent excessive 
soil losses. Overstocking and overgrazing the range 
reduce the protective plant cover and cause deterioration 
of the plant community. Under these conditions, the more 
desirable grasses are replaced by less productive grasses, 
weeds, and brush. Controlling weeds or brush and reseed- 
ing are very difficult. Proper stocking rates, uniform 
grazing distribution, timely deferment of grazing, and a 
planned grazing system are very important in keeping the 
range and the soil in good condition. Pond reservoir sites 
are limited. 

This map unit is not suited to building site development 
or sanitary sewage disposal facilities because of the very 
steep slopes and the shallow and very shallow soils. 
Onsite investigation is needed to locate suitable sites. 
Benches between breaks, of deeper, less sloping soils, 
have some potential as a site for a building or a sewage 
disposal system. Other areas for building sites or sewage 
disposal systems should be considered. Capability subclass 
VIIe; Vinland soil in Loamy Upland range site, Rock out- 
crop not placed in a range site. 

Vc— Vinland-Sogn complex, 5 to 20 percent slopes. 
This map unit consists of shallow, moderately sloping to 
steep, somewhat excessively drained soils on hillsides. 
Slopes are complex. Individual areas are long and narrow 
or irregularly shaped. They are about 45 percent Vinland 
soils and 40 percent Sogn soils. The two soils occur in 
such an intricate pattern that it is not practical to 
separate them in mapping. 

Typically, thé Vinland soil has a surface layer of very 
dark grayish brown silty clay loam about 5 inches thick. 
The subsoil is very dark brown, firm silty clay loam about 
6 inches thick. The underlying material is mixed grayish 
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brown and dark brown silty clay loam over weathered 
silty and sandy shale, which is at a depth of about 17 
inches. In some places the depth to shale is more than 20 
inches, and in others it is less than 10 inches. 

Typically, the Sogn soil has a surface layer of black 
silty clay loam about 12 inches thick. Limestone is at a 
depth of about 12 inches. 

Included with this unit in mapping are areas of Clime, 
Martin, and Pawnee soils. These soils make up about 15 
percent of the unit. The Martin and Pawnee soils are 
deep and the Clime soils moderately deep. The Pawnee 
soils generally are higher on the landscape than the Vin- 
land and Sogn soils, and the Martin and Clime soils are 
intermingled with the Vinland and Sogn soils. Also in- 
cluded is shale or other rock outcrop. 

Permeability is moderate in the Vinland and Sogn soils. 
Runoff is rapid to excessive. Available water capacity is 
low in the Vinland soil and very low in the Sogn soil. 
Reaction is slightly acid in the Vinland soil and mildly al- 
kaline in the Sogn soil. Natural fertility is medium to high 
and organie-matter content is low in both soils. The 
shrink-swell potential is moderate. 

Most areas are used as range, pasture, or hayland. 
These soils have fair potential for hay and tame pasture, 
good potential for native range, and poor potential for 
cultivated crops. The Vinland soil has fair potential for 
woodland wildlife habitat and rangeland wildlife habitat. 
The Sogn soil has poor potential for rangeland wildlife 
habitat. Both soils have fair to poor potential for recrea- 
tion uses and poor potential for most. engineering uses. 

These soils are well suited. to pasture and range. Some 
areas are difficult to manage as pasture or harvest for 
hay because of some steep slopes, which hinder the use of 
farm machinery. Mowing or reseeding is suitable in most 
areas. 

Controlling erosion is the major concern in managing 
these soils. A permanent plant cover is an effective way 
to control erosion. Tame grasses and hay respond to ap- 
plications of a proper amount of commercial fertilizer 
determined by soil tests. Proper stocking rates, rotation 
of range or pasture, deferment of grazing, and control of 
weeds and brush are needed to maintain a good grass 
cover and to maintain or increase forage production. Good 
pond sites are somewhat limited. 

The shallowness and the slope moderately limit building 
site development on the Vinland soil. The shallowness to 
limestone is a severe limitation on the Sogn soil The 
moderate shrink-swell potential of both soils also is a 
- limitation. The harmful effects of these limitations can be 
overcome by careful design and construction. Onsite in- 
` vestigation is needed to locate the less sloping areas of 
Vinland soil. Consideration of the design and location of 
structures can prevent the cracking of footings and foun- 
dations caused by slippage or expansion. Retaining walls 
or piers help to support footings and foundations. In- 
stalling drain tiles surrounded by sand or gravel reduces 
the variations in moisture levels that cause shrinking and 
swelling, uplift pressure, and slippage. A plant cover is 
needed to control erosion on the building site. 


The shallowness severely limits the use of these soils as 
septie tank absorption fields. The shallowness and the 
slope are severe limitations if the soils are used for 
sewage lagoons. Other methods of waste disposal, such as 
a community sanitary sewer, should be considered. Onsite 
investigation is needed to locate the included areas of less 
sloping, deeper soils. Elevating dwellings and disposal 
areas can provide sufficient depth. Sewage can be 
diverted to areas more suitable for disposal Capability 
subelass VIe; Vinland in Loamy Upland range site, Sogn 
soil in Shallow Limy range site. 

Wa—Wabash silty clay. This deep, nearly level or 
depressional, very poorly drained soil is in low backwater 
areas away from stream channels on large flood plains. It 
is subject to occasional flooding and ponding. Areas are 
irregularly shaped. 

Typically, the surface layer is black silty clay about 24 
inches thick. The subsoil extends to a depth of more than 
60 inches. It is very dark gray and dark grayish brown, 
very firm silty elay. In places the surface layer is silty 
clay loam. 

Included with this soil in mapping are small areas of 
Chase, Kennebec, Olmitz, and Reading soils. These soils 
make up about 10 percent of the unit. The Kennebec and 
Reading soils contain less clay than this Wabash soil. The 
Kennebec soils are next to stream channels, and the 
Reading soils are on high bottoms or terraces. The Chase 
and Olmitz soils are next to uplands on benches, high ter- 
races, or foot slopes. The Olmitz soils contain more sand 
than the Wabash soil and the Chase soils have a less 
clayey surface layer. 

Air and water move through this soil at a very slow 
rate. Surface runoff is very slow, and ponding occurs in 
depressional areas. Reaction generally ranges from medi- 
um acid to neutral but is moderately alkaline below a 
depth of 40 inches. Available water capacity is high. Or- 
ganic-matter content is moderate, and fertility is high. 
The soil is difficult to till. It is sticky and plastic when 
wet and very hard when dry. Deep, wide cracks form 
during dry periods. Roots are restricted. In some areas 
the water table is within a few inches of the surface dur- 
ing wet periods. The shrink-swell potential is high. 

Most areas are farmed. This soil has good potential for 
cultivated crops, range, hay, pasture, and woodland. It has 
poor potential for recreation uses and most engineering 
uses. It has fair potential for wetland wildlife habitat. 

This soil is suited to all of the cultivated crops com- 
monly grown in the county if adequate drainage is pro- 
vided. Surface drainage is usually needed, and in some 
years crops are drowned. Adequate drainage is essential 
for alfalfa production. The main concerns in managing 
this soil are draining excess water and maintaining fertili- 
ty. Planting deep-rooted legumes, returning crop residue 
to the soil, applying a proper amount of fertilizer, and 
minimizing tillage maintain tilth and fertility. A bedding 
system removes excess water. In places diversion ter- 
races are needed to control water that comes in from the 
adjacent higher slopes. 
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. This soil can be used for range or pasture if adequate 
drainage is provided. Proper use, maintanance of desira- 
ble plants, good drainage, and avoidance of grazing during 
wet periods keep the grass and the soil in good condition. 

If this soil is used as woodland, adequate drainage is 
needed. Controlling competing vegetation, staying off the 
Soil when it is wet, avoiding burning or grazing, and selec- 
tive eutting that thins the stands when needed increase 
production. 

The flooding, the seasonal wetness, and the high shrink- 
swell potential severely limit building site development. 
Special care is needed in design and construction. A 
diversion terrace can divert water from the site. Dikes 
can provide protection against flooding. If drain tiles that 
are surrounded by sand or gravel are installed around 
footings, wetness can be prevented and the variation in 
moisture levels, the shrinking and swelling, and the uplift 
pressure can be reduced. In some areas filling is needed 
to provide surface drainage. Enlarging footings and foun- 
dations and adding extra reinforcement steel can prevent 
the eraeking caused by shrink-swell expansion. Replacing 
the soil material surrounding the foundations and footings 
with material that shrinks and swells less than this soil 
also is beneficial. Shrinking and swelling can be reduced 
by insulating foundations and floors with an intervening 
layer of sand or gravel below the depth of seasonal ex- 
pansion. 

The slow absorption of effluent, the seasonal wetness, 
and the flooding severely limit the use of this soil as a 
septic tank absorption field. Other methods of disposal, 
Such as a sewage lagoon or a sanitary sewer, should be 
considered. The flooding severely limits the use of the soil 
for sewage lagoons. Only the areas that are protected 
against flooding or the areas that are not flooded and are 
drained ean be used for sewage lagoons. Capability sub- 
class IIIw; Clay Lowland range site. 

Wb—Wymore silty clay loam, 1 to 3 percent slopes. 
This deep, gently sloping, moderately well drained or well 
drained soil is on upland ridges and stream benches. In- 
dividual areas are irregularly shaped. 

Typically, the surface layer is very dark gray silty clay 
loam about 6 inches thick. The subsoil is about 37 inches 
thick. The upper part is very dark brown, firm silty clay 
loam; the next part is very dark grayish brown and dark 
grayish brown, very firm silty clay; the lower part is dark 
grayish brown, firm silty clay loam. The underlying 
material to a depth of about 60 inches is brown, grayish 
brown, and pale brown silty clay loam. In places a buried 
soil is below a depth of 30 inches. In some areas the sur- 
face layer is thinner. 

Included with this soil in mapping are small areas of 
Shelby, Martin, and Pawnee soils. These soils make up 
about 10 percent of the unit. They are on the lower 
ridgetops and side slopes. The Martin soils forined in 
residuum derived from shale or clay beds and are more 
clayey in the lower part than this Wymore soil. The 
Pawnee and Shelby soils formed in glacial till and contain 
more sand throughout than the Wymore soil. ` 


Air and water move slowly through this soil. Surface 
runoff is medium. Available water capacity is high. Reac- 
tion varies in the surface layer as a result of local farm- 
ing practices. The upper 30 inches ranges from medium 
acid to neutral and the lower 30 inches from neutral to 
moderately alkaline. Natural fertility is high, and organic- 
matter content is moderate. The surface layer can be 
easily worked, but it can crust or puddle during heavy 
rains. Roots are restricted by the clayey part of the sub- 
soil. The shrink-swell potential is high. 

Most areas are farmed. Some are in range or pasture. 
This soil has good potential for cropland, rangeland, and 
pastureland. It has fair potential for recreation uses and 
for openland and rangeland wildlife habitat. It has poor 
potential for most engineering uses. 

This soil is suited to corn, sorghum, soybeans, and small 
grain and to grasses and legumes grown for hay and 
pasture. The hazard of erosion is moderate. The main 
management needs are maintaining organic-matter con- 
tent, tilth, and fertility and controlling erosion. Minimizing 
tillage, returning crop residue to the soil, and applying 
barnyard or green manure and a proper amount of fertil- 
izer maintain fertility and tilth, help to control erosion, in- 
crease the rate of water absorption, and reduce crusting. 
Contour farming, terraces, and grassed waterways are 
needed to control runoff on most fields. 

Tame and native perennial grasses are well suited to 
this soil and are effective in controlling erosion. Proper 
use, rotation grazing, and applications of a proper amount 
of fertilizer in areas of tame grasses maintain a good 
cover of desirable plants and thus maintain good produc- 
tion and help to control erosion. 

This soil is well suited to windbreaks. Special care is 

needed when the trees are planted and when they are 
young. Applying additional water during dry periods 
promotes growth. Control of undesirable plants reduces 
plant competition. Windbreaks should be protected from 
grazing, fire, and rodents. 
' The high shrink-swell potential and low strength 
severely limit building site development. The harmful ef- 
fects of shrinking and swelling and low strength can be 
overcome by careful design and proper construction. En- 
larging footings and foundations and adding extra rein- 
foreement steel can prevent cracking. Installing a drain 
tile surrounded by sand or gravel reduces the variation in 
moisture levels, the shrinking and swelling, and the uplift 
pressure. Replacing the soil surrounding the foundation 
with soil material that shrinks and swells less than this 
soil also is beneficial Shrink-swell expansion can be 
reduced by insulating foundations and floors with an in- 
tervening layer of sand or gravel. In some cases the en- 
tire basement floor can be reinforced so that it acts as a 
foundation. Diverting surface water or filling low areas 
provides good drainage. A plant cover is needed to con- 
trol erosion around buildings. 

The slow absorption of effluent severely limits the use 
of this soil as a septie tank absorption field. Other 
methods of sewage disposal, such as a sewage lagoon or a 
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community sanitary sewer should be considered. Increas- 
ing the size of the absorption field and installing perime- 
ter drains around the absorption field improve the func- 
tioning of septic tank systems. 

Sewage lagoons are well suited to the soils where the 
slope is less than 2 percent, but the soil has moderate 
limitations if the slope is more than 2 percent. Onsite in- 
vestigation is needed to locate the less sloping areas. 
Small lagoons can be constructed in some of the more 
sloping areas if embankments are used. Sewage can be 
diverted to somewhat distant areas that are better suited 
to lagoons and septic tank absorption fields. Capability 
subclass Пе; Clay Upland range site. 

Wc—Wymore silty clay loam, 2 to 5 percent slopes, 
eroded. This deep, gently sloping to moderately sloping, 
moderately well drained or well drained soil is on upland 
ridges and stream benches. Individual areas are irregu- 
larly shaped. 

Typically, the surface layer is very dark gray or very 
dark brown silty clay loam about 5 inches thick. The sub- 
soil is about 33 inches thick. The upper part is very dark 
grayish brown, very firm silty clay; the lower part is dark 
grayish brown, firm silty clay loam. The underlying 
material to a depth of about 60 inches is brown, grayish 
brown, and pale brown silty clay loam. In places a buried 
soil is below a depth of 30 inches. Gullies or gully scars 
are evident in most areas. In a few small areas the sur- 
face layer is thicker. 

Included with this soil in mapping are small areas of 
Shelby, Martin, and Pawnee soils. These soils make up 
about 12 percent of the unit. They are on the lower 
ridgetops and side slopes. The Martin soils formed in 
residuum derived from shale or clay beds and are more 
clayey in the lower part than this Wymore soil. The 
Pawnee and Shelby soils formed in glacial till and contain 
more sand throughout than the Wymore soil. | 

Air and water move through this soil at а slow rate, 
and surface runoff is medium. Available water capacity is 
moderate to high. Reaction varies in the surface layer, de- 
pending on past farming practices and management. Or- 
ganic-matter content is moderate, and natural fertility is 
high. The upper part of the subsoil is medium acid to 
neutral. Reaction is neutral to moderately alkaine below a 
depth of 30 inches. The soil is difficult to till because of 
the content of clay in the surface layer and subsoil. The 
surface layer can crust following heavy rains. The clayey 
part of the subsoil restricts roots. The shrink-swell poten- 
tial is high. 

Most areas are farmed. This soil has good potential for 
cultivated crops, pasture, and range. It has fair potential 
for recreation uses and for openland and rangeland wil- 
dlife habitat. It has poor potential for most engineering 
uses. 

This soil is suited to corn, small grain, sorghum, 
soybeans, and legumes and grasses. It is eroded and is 
subject to further erosion, but it produces moderate 
yields of cultivated crops if it is well managed. Applica- 
tions of commercial fertilizer increase yields. Returning 


crop residue to the soil and applying barnyard manure 
and green manure crops improve tilth and protect the soil 
against erosion. Minimum tillage, contour farming, ter- 
races, and grassed waterways are needed to reduce soil 
loss. Diversion terraces are needed on some stream 
benches as protection against runoff from adjacent areas. 

Tame and native grasses are effective in controlling 
erosion. Establishing a grass cover can be difficult 
because of low fertility and a slow rate of water absorp- 
tion. As a result of improper use, additional soil is lost 
and undesirable plants increase. Proper use and good 
management are needed. If tame grasses are grown, ap- 
plications of commercial fertilizer are needed to maintain 
a good grass cover. 

This soil is suited to windbreaks. Establishing wind- 
breaks ean be difficult because of the thin surface layer 
and the clayey subsoil. Special care is needed when the 
trees are planted and as they become established. Addi- 
tional water is sometimes needed during dry periods. 
Windbreaks should be protected from livestock, fire, and 
rodents. 

The high shrink-swell potential and low strength 
severely limit building site development. The harmful ef- 
fects of shrinking and swelling and low strength can be 
overcome by careful design and proper construction. En- 
larging footings and foundations and adding extra rein- 
forcement steel can prevent cracking. Installing a drain 
tile surrounded by sand or gravel reduces the variation in 
moisture levels, the shrinking and swelling, and the uplift 
pressure. Replacing the soil surrounding the foundation 
with soil material that shrinks and swells less than this 
soil also is beneficial Shrink-swell expansion can be 
reduced by insulating foundations and floors with an in- 
tervening layer of sand or gravel below the depth of 
seasonal expansion. In some cases the entire basement 
floor ean be reinforced so that it acts as a foundation. 
Retaining walls help to support footings and foundations. 
Diverting surface water or filling low areas provides good 
drainage. Buildings should be constructed in the less slop- 
ing areas. A plant cover is needed to control erosion 
around buildings. 

This soil is severely limited as a septic tank absorption 
field because it absorbs effluent slowly. Other methods of 
sewage disposal, such as a sewage lagoon or a community 
sanitary sewer, should be considered. Increasing the size 
of the absorption field and installing perimeter drains 
around the absorption field improve the functioning of 
septic tank systems. 

The slope is a moderate limitation if this soil is used for 
sewage lagoons. Onsite investigation is needed to locate 
the less sloping areas. Small lagoons can be constructed in 
some of the more sloping areas if embankments are used. 
Sewage can be diverted to somewhat distant areas that 
are better suited to lagoons and septic tank absorption 
fields. Capability subclass Ше; Clay Upland range site. 

Za—Zook silty clay loam. This deep, nearly level, 
poorly drained soil is in backwater areas away from 
stream channels on flood plains. It is subject to occasional 
flooding and ponding. Areas are irregularly shaped. 
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Typically, the surface layer is black silty clay loam 
about 18 inches thick. The subsurface layer is black silty 
clay about 20 inches thick. The subsoil extends to a depth 
of more than 60 inches. It is dark gray, extremely firm 
silty clay. In places the surface layer is thinner. 

Included with this soil in mapping are small areas of 
Chase, Kennebec, Olmitz, and Reading soils. These soils 
make up about 10 percent of the unit. The Kennebec soils 
are next to stream channels. They are less clayey than 
this Zook soil. The Chase and Reading soils are in the 
higher positions on high bottoms or terraces. They have a 
thinner surface layer than this Zook: soil. The Olmitz soils 
are on foot slopes next to uplands. They contain more 
sand than the Zook soil. 

Air and water move through this soil at a slow rate. 
Surface runoff is slow to very slow, and ponding occurs in 
a few slight depressions. Reaction ranges from medium 
acid to neutral. Available water capacity is high. Natural 
fertility is high, and organic-matter content is moderate. 
The soil is fairly easy to till. Roots are restricted by the 
underlying clay. The water table is below a depth of 15 
inches. The shrink-swell potential is high. 

Most areas are farmed. This soil has good potential for 
cultivated crops, range, hay, pasture, and woodland. It has 
poor potential for most engineering and recreation uses 
and good potential for wetland wildlife habitat. 

This soil is suited to all of the cultivated crops com- 
monly grown in the county. In some areas crops are 


damaged unless surface drainage is adequate. The main’ 


practices needed are those that maintain organic-matter 
content and fertility. Minimizing tillage, returning crop 
residue to the soil, and including a deep-rooted legume in 
the crop rotation maintain or improve fertility, organic- 
matter content, and tilth. In places drainage ditches are 
needed to keep water from ponding in depressions. In 
some areas diversion terraces are needed to protect the 
soil against runoff from adjacent uplands. Crop produc- 
tion can be increased by applying a proper amount of fer- 
tilizer and lime. . 

This soil is suited to range or pasture. Proper stocking 
rates, control of undesirable plants, and avoidance of 
grazing when the soil is too wet keep the soil and the 
grass in good condition. 

This soil can be used as woodland. Controlling or 
removing competing vegetation, not working the soil 
when it is wet, and protecting wooded areas from grazing 
are management needs. Thinning the tree stand by selec- 
tive cutting is often needed. Prevention of fires is needed. 

This soil is poorly suited to building site development 
because it is subject to flooding and has a high shrink- 
swell potential. It is seasonally wet. Special care is needed 
in design and construction. A diversion terrace can be 
used to divert water away from the building site. Dikes 
ean be used to protect the site against flooding. If drain 
tiles that are surrounded by sand or gravel are installed 
around footings, wetness can be prevented and the varia- 
tion in moisture levels, the shrinking and swelling, and 
the uplift pressure can be reduced. In some depressional 


areas, filling is needed to provide satisfactory surface 
drainage. Enlarging footings and foundations and adding 
extra reinforcement steel can prevent the cracking caused 
by shrink-swell expansion. Replacing the soil surrounding 
the foundations and footings with soil material that 
shrinks and swells less than this soil also is beneficial. 
Shrinking and swelling can be reduced by insulating foun- 
dations and floors with an intervening layer of sand or 
gravel below the depth of seasonal expansion. ` 

The slow absorption of effluent, the seasonal wetness, 
and the flooding severely limit the use of this soil as a 
septic tank absorption field. A diversion terrace can 
divert water away from the site. Areas that are not 
flooded or are protected against flooding should be 
selected. Enlarging the absorption field improves the 
functioning of septie tank systems. Other methods of 
disposal, such as a lagoon or a sanitary sewer, should be 
considered. 

The flooding severely limits the use of this soil for 
sewage lagoons. If water is diverted and the site is pro- 
tected against flooding or is not flooded and is drained, 
sewage lagoons are suitable. Capability subclass IIw; Clay 
Lowland range site. 


Use and management of the soils 


The soil survey is a detailed: inventory and evaluation 
of the most basie resource of the survey area—the soil. It 
is useful in adjusting land use, including urbanization, to 
the limitations and potentials of natural resources and the 
environment. Also, it can help avoid soil-related failures 
in uses of the land. : 

While a soil survey is in progress, soil scientists, con- 
servationists, engineers, and others keep extensive notes 
about the nature of the soils and about unique aspects of 
behavior of the soils. These notes include data on erosion, 
drought damage to specific crops, yield estimates, flood- 
ing, the functioning of septic tank disposal systems, and 
other factors affecting the productivity, potential, and 
limitations of the soils under various uses and manage- 
ment. In this way, field experience and measured data on 
soil properties and performance are used as a basis for 
predicting soil behavior. 

Information in this section is useful in planning use and 
management of soils for crops. and pasture, rangeland, 
and woodland, as sites for buildings, highways and other 
transportation systems, sanitary facilities, and parks and 
other recreation facilities, and for wildlife habitat. From 
the data presented, the potential of each soil for specified 
land uses сап be determined, soil limitations to these land 
uses can be identified, and costly failures in houses and 
other structures, caused by unfavorable soil properties, 
can be avoided. A site where soil properties are favorable 
can be selected, or practices that will overcome the soil 
limitations can be planned. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productivi- 
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ty of the survey area or other broad planning area and on 
the environment. Productivity and the environment are 
closely related to the nature of the soil. Plans should 
maintain or create a land-use pattern in harmony with the 
natural soil. 

Contractors can find information that is useful in locat- 
ing sources of sand and gravel, roadfill, and topsoil. Other 
information indicates the presence of bedrock, wetness, or 
very firm soil horizons that cause difficulty in excavation. 

Health officials, highway officials, engineers, and many 
other specialists also сап find useful information in this 
soil survey. The. safe disposal of wastes, for example, is 
closely related to properties of the soil. Pavements, side- 
walks, campsites, playgrounds, lawns, and trees and 
shrubs are influenced by the nature of the soil. 


Crops and pasture 


The major management concerns in the use of the soils 
for crops and pasture are described in this section. In ad- 
dition, the crops or pasture plants best suited to the soil, 
including some not commonly grown in the survey area, 
are discussed; the system of land capability classification 
used by the Soil Conservation Service is explained; and 
the estimated yields of the main crops and hay and 
pasture plants are presented for each soil. 

This section provides information about the overall 
agricultural potential of the survey area and about the 
management practices that are needed. The information is 
useful to equipment dealers, land improvement contrac- 
tors, fertilizer companies, processing companies, planners, 
conservationists, and others. For each kind of soil, infor- 
mation about management. is presented in the section 
“Soil maps for detailed planning.” Planners of manage- 
ment systems for individual fields or farms should also 
consider the detailed information given in the description 
of each soil. 

More than 364,000 acres in the survey area was used 
for crops and pasture in 1975. Of this total, 175,000 acres 
was cropland and 189,000 acres grassland. 

The potential of the soils in Jackson County for in- 
creased production of food is good. About 50,000 acres of 
potentially good cropland is currently used as grassland 
and woodland. In addition to the reserve productive 
capacity represented by this acreage, food production 
could also be increased considerably by extending the 
latest crop production technology to all cropland in the 
county. This soil survey can greatly facilitate the applica- 
tion of such technology. 

The acreage in crops and pasture is gradually decreas- 
ing as more and more land is used for urban development. 
In 1975, an estimated 15,000 acres was urban and built-up 
land. The acreage under urban development has been 
growing at the rate of about 50 acres per year. The use of 
this soil survey to help make land-use decisions that will 
influence the future role of farming in the county is 
described under the heading “General soil map for broad 
land-use planning.” 


Soil erosion is the major soil problem on most of the 
cropland and pasture in Jackson County. If the slope is 
more than 2 percent, erosion is a hazard. Burchard, Mar- 
tin, Olmitz, Pawnee, Shelby, and Wymore soils, for.exam- 
ple, have slopes of 2 percent or more. 

Loss of the surface layer through erosion is damaging 
for two reasons. First, productivity is reduced as the sur- 
face layer is lost and part of the subsoil is incorporated 
into the plow layer. Loss of the surface layer is especially 
damaging on soils with a clayey subsoil, such as Burchard, 
Martin, Pawnee, Shelby, and Wymore soils, and on soils 
with a layer, in or below the subsoil, that limits the depth 
of the root zone. Such layers include the shale in Clime 
and Vinland soils and the bedrock in Sogn soils. Second, 
soil erosion on farmland results in sediment entering 
streams. Control of erosion minimizes the pollution of 
streams by sediment and improves the quality of water 
for municipal use, for recreation, and for fish and wildlife. 

In the clayey or. hardpan spots in many sloping fields, 
preparing a good seedbed and tilling are difficult because 
the original friable surface soil has been eroded away. 
Such spots are common in areas of the eroded Martin, 
Pawnee, and Wymore soils. 

Erosion control provides protective surface cover, 
reduces runoff, and inereases the rate of infiltration. A 
cropping system that keeps a plant cover on the soil for 
extended periods can hold soil erosion losses to an amount 
that will not reduce the productive capacity of the soils. 
On livestock farms, which require pasture and hay, in- 
cluding legume and grass forage crops in the cropping 
system reduces the risk of erosion on sloping soils and 
also provides nitrogen and improves tilth for the follow- 
ing crop. 

Slopes are so short and irregular that terracing is not 
practical in some areas of the moderately steep Burchard 
and Shelby soils. On these soils minimum tillage and a 
cropping system that provides substantial plant cover is 
needed to control erosion. Minimizing tillage and leaving 
crop residue on the surface increase the infiltration rate 
and reduce the hazards of runoff and erosion. They can 
be adapted to most soils in the survey area, but are less 
successful on the eroded clayey soils, such as Martin, 
Pawnee, and Wymore soils. No tillage for corn, grain 
sorghum, and soybeans, which is common on an increasing 
acreage, is effective in reducing the risk of erosion on 
sloping soils. It can be adapted to most soils in the survey 
area, but it is less successful on the soils with a clayey 
surface layer. 

Terraces and diversions reduce the length of slopes and 
the risks of runoff and erosion. They are most practical 
on deep, well drained and moderately well drained soils 
that have regular slopes. Most of the arable soils on 
uplands in Jackson County are suitable for terraces. The 
other soils are less suitable because of irregular slopes or 
because of bedrock or shale within a depth of 10 inches. 
Contour farming and terraces help to reduce runoff and 
soil loss. 
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Soil blowing is a hazard on many soils. It can damage 
the soils in a few hours if winds are strong and the soils 
are dry and bare of vegetation or surface mulch. Main- 
taining a plant cover or surface mulch or keeping the sur- 
face rough through proper tillage minimizes soil blowing. 

Information about the design of erosion-control prac- 
tices for each kind of soil is contained in the Technical 


Guide, available in local offices of the Soil Conservation 
Service. 


Soil drainage is the major management need on about 6 
percent of the acreage used for crops and pasture in the 
survey area. Some soils are naturally so wet that the 
production of the crops commonly grown in the area is 
difficult. These are the poorly drained and very poorly 
drained Wabash and Zook soils, which make up about 
22,000 acres in the survey area. Unless artificially 
drained, these soils are so wet that crops are damaged 
during wet years. The design of the drainage system va- 
ries according to the kind of soil. Finding adequate out- 
lets for drainage systems is difficult in some areas. Infor- 
mation about the design that is needed on each kind of 
soil is contained in the Technical Guide, available in local 
offices of the Soil Conservation Service. 

Soil fertility is naturally low in most soils in the 
uplands. Al] soils but Burchard and Clime soils are natu- 
rally acid. The soils on flood plains, such as Chase, Ken- 
nebee, Reading, Wabash, and Zook soils, range from 
slightly acid to mildly alkaline and are naturally higher in 
content of plant nutrients than most upland soils. 

On the many upland soils that are naturally acid, appli- 
eations of ground limestone are needed to raise the pH 
level sufficiently for good growth of alfalfa and other 
erops that grow only on nearly neutral soils. The level of 
available phosphorous is naturally low in most of these 
soils. On all soils applications of lime and fertilizer should 
be based on the results of soil tests, on the need of the 
crop, and on the expected level of yields. The Cooperative 
Extension Service can help in determining the kinds and 
amounts of fertilizer and lime to apply. 

Soil tilth is an important factor in the germination of 
seeds and in the infiltration of water into the soil Soils 
with good tilth are granular and porous. 

Most of the soils used for crops in the survey area have 
a silt loam, clay loam, or silty clay loam surface layer that 
is medium to low in content of organie matter. Generally, 
the structure of such soils is weak, and the surface crusts 
after intense rainfall. The crust is hard when it is dry, 
and it is nearly impervious to water. Once the crust 
forms, it reduces the infiltration rate and increases ru- 
noff. Regular applications of crop residue, manure, and 
other organic material and minimum tillage improve soil 
structure and reduce the likelihood of crust formation. 

Fall plowing is generally not a good practice. About 
two-thirds of the cropland is sloping soils that are subject 
to damaging erosion if they are plowed in the fall. 

The dark colored, very poorly drained Wabash soils are 
clayey, and poor tilth is a problem because the soils often 
stay wet until late in spring. If they are wet when 


plowed, they tend to be very cloddy when dry and good 
seedbeds are difficult to prepare. Plowing in the fall 
generally results in good tilth in the spring on Wabash 
soils. 

Field crops suited to the soils and climate of the survey 
area include many that are not now commonly grown. 
Corn,. grain sorghum, and soybeans are the main row 
crops. Sunflowers, navy beans, sweet corn, and similar 
erops can be grown if economic conditions are favorable. 

Wheat is the most common close-growing crop in the 
county. Oats, barley, buckwheat, and flax could be grown, 
and grass seed from bromegrass, fescue, alfalfa, and 
clover could be produced. 

The latest information about growing special crops can 


.be obtained from local offices of the Cooperative Exten- 


sion Service and the Soil Conservation Service. 


Yields per acre 


The average yields per aere that can be expected of the 
principal erops under a high level of management are 
shown in table 5. In any given year, yields may be higher 
or lower than those indicated in the table because of 
variations in rainfall and other climatic factors. Absence 
of an estimated yield indieates that the crop is not suited 
to or not commonly grown on the soil. 

The estimated yields were based mainly on the ex- 
perience and records of farmers, conservationists, and ex- 
tension agents. Results of field trials and demonstrations 
and available yield data from nearby counties were also 
considered. | 

The yields were estimated assuming that the latest soil 
and crop management practices were used. Hay and 
pasture yields were estimated for/the most productive 
varieties of grasses and legumes suited to the climate and 
the soil. ,A few farmers may be obtaining average yields 
higher than those shown in table 5. 

The management needed to achieve the indicated yields 
of the various crops depends on the kind of soil and the 
сгор. Such management provides drainage, erosion con- 
trol, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate tillage practices, including time of tillage and 
seedbed preparation and tilling when soil moisture is 
favorable; control of weeds, plant diseases, and harmful 
insects; favorable soil reaction and optimum levels of 
nitrogen, phosphorus, potassium, and trace elements for 


each crop; effective use of crop residues, barnyard 


manure, and green-manure crops; harvesting crops with 
the smallest possible loss; and timeliness of all fieldwork. 

The estimated yields reflect the productive capacity of 
the soils for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not included 
because the acreage of these crops is small. The local of- 
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fices of the Soil Conservation Service and the Coopera- 
tive Extension Service can provide information about the 
management concerns and productivity of the soils for 
these crops. 


Capability classes. and subclasses 


Capability classes and subclasses show, in a general 
way, the suitability of soils for most kinds of field crops. 
The soils are classed according to their limitations when 
they are used for field crops, the risk of damage when 
they are used, and the way they respond to treatment. 
The grouping does not take into account major and 
generally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not take 
into consideration possible but unlikely major reclamation 
projects; and does not apply to rice, cranberries, horticul- 
tural erops, or other erops that require special manage- 
ment. Capability classification is not a substitute for in- 
terpretations designed to show suitability and limitations 
of groups of soils for rangeland, for forest trees, or for 
engineering purposes. 

In the capability system, all kinds of soil are grouped at 
three levels: capability class, subclass, and unit (9). The 
capability class and subclass are defined in the following 
paragraphs. A survey area may not have soils of all 
classes. 

Capability classes, the broadest groups, are designated 
by Roman numerals I through VIII. The numerals in- 
dicate progressively greater limitations and narrower cho- 
ices for practical use. The classes are defined as follows: 

Class I soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. | 

Class ПТ soils have severe limitations that reduce the 
choice of plants, or that require special conservation prac- 
tices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, or that require very careful manage- 
ment, or both. | 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and landforms have limitations that 
nearly preclude their use for commercial crop production. 

Capability subclasses are soil groups within one class; 
they are designated by adding a small letter, в, w, s, or с, 
to the class numeral, for example, Пе. The letter e shows 
that the main limitation is risk of erosion unless close- 
growing plant cover is maintained; w shows that water in 
or on the soil interferes with plant growth or cultivation 
(in some soils the wetness can be partly corrected by ar- 
tificial drainage); s shows that the soil is limited mainly 
because it is shallow, droughty, or stony; and c, used in 


only some parts of the United States, shows that the 
chief limitation is climate that is too cold or too dry. 

In class I there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or с because the soils in class 
V are subject to little or no erosion, though they have 
other limitations that restrict their use to pasture, range- 
land, woodland, wildlife habitat, or recreation. 

The capability subclass is identified in the description 
of each soil map unit in the section "Soil maps for 
detailed planning." | 


Rangeland 


About 68,000 acres, or 16 percent of Jackson County, is 
rangeland. Most of the rangeland is in the western part of 
the county. Much of the farm income is derived from the 
sale of livestock, principally beef cattle. The total number 
of cattle in the county in 1974 was about 67,000, of hogs 
about 22,000, of sheep about 2,000, and of chickens about 
38,000 (5). 

The major source of livestock feed is native range and 
tame pasture, but the crops and their by-products are ex- 
ensively used as supplemental feed. In winter the native 
forage is often supplemented with protein concentrate. 
Almost all of the rangeland in the county is intermingled 
with cultivated fields. The areas of rangeland are 
generally too rocky or too steep to be cultivated. Some 
areas have been set aside for native hay production. 

The native vegetation in many parts of the survey area 
has been greatly depleted by continued excessive use. 
Much of the acreage that was once open grassland is now 
covered with brush, weeds, osageorange, and red cedar. 
In some areas the amount of forage produced is less than 
half of that originally produced. Productivity of rangeland 
сап be increased through management that is effective 
for specifie kinds of soil and range sites. 

Where climate and topography are about the same, dif- 
ferences in the kind and amount of vegetation that range- 
land can produce are related closely to the kind of soil. 
Effective management is based on the relationships 
among soils, vegetation, and water. 

Table 6 shows, for each kind of soil, the name of the 
range site; the potential annual production of vegetation 
in favorable, normal, and unfavorable years; the charac- 
teristic vegetation; and the expected percentage of each 
species in the composition of the potential natural plant 
community. Soils not listed cannot support a natural plant 
community of predominately grasses, grasslike plants, 
forbs, or shrubs suitable for grazing or browsing. The fol- 
lowing are explanations of column headings in table 6. 

A range site is a distinctive kind of rangeland that dif- 
fers from other kinds of rangeland in its ability to 
produce a.characteristic natural plant community. Soils 
that produce a similar kind, amount, and proportion of 
range plants are grouped into range sites (fig. 7) For 
those areas where the relationship between soils and 
vegetation has been established, range sites can be in- 
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terpreted directly from- the soil map. Properties that 
determine the capacity of the soil to supply moisture and 
plant nutrients have the greatest influence on the produc- 
tivity of range plants. Soil reaction, salt content, and a 
seasonal high water table are also important. 

Potential production refers to the amount of vegetation 
that can be expected to grow annually on well managed 
rangeland that is supporting the potential natural plant 
community. It is expressed in pounds per acre of air-dry 
vegetation: for favorable, normal, and unfavorable years. 
In a favorable year the amount and distribution of 
precipitation and the temperatures are sueh that growing 
conditions are substantially better than average; in a nor- 
mal year these conditions are about average for the area; 
in an unfavorable year, growing conditions are well below 
average, generally because of low available soil moisture. 

Dry weight refers to the total air-dry vegetation 
produced per acre each year by the potential natural 
plant community. Vegetation that is highly palatable to 
livestock and vegetation that is unpalatable are included. 
Some of the vegetation can also be grazed extensively by 
wildlife. 

‘Common plant names: of grasses, grasslike plants, 

forbs, and shrubs that make up most of the potential 
natural plant community on each soil are listed in table 6. 
Under Composition, the expected proportion of each spe- 
cies is presented as the percentage, in air-dry weight, of 
the total annual production of herbaceous and woody 
plants. The amount that can be used as forage depends on 
the kinds of grazing animals and on the grazing season. 
Generally all of the vegetation produced is not used. 
_ Range management requires, in addition to knowledge 
of the kinds of soil and the potential natural plant com- 
munity, an evaluation of the present condition of the 
range vegetation in relation to its potential. Range condi- 
tion is determined by comparing the present plant com- 
munity with the potential natural plant community on a 
particular range site. The more closely the existing com- 
munity resembles the potential community, the better the 
range condition. The objective in range management is to 
control grazing so that the plants growing on a site are 
about the same in kind and amount as the potential natu- 
ral plant community for that site. Such management 
generally results in the maximum production of vegeta- 
tion, conservation of water, and control of erosion. Some- 
times, however, a range condition somewhat below the 
potential meets grazing needs, provides wildlife habitat, 
and protects soil and water resources. 


Woodland management and productivity 


About 17,000 acres, or 4 percent of the land area in 
Jackson County, is woodland. About 95 percent of the 
woodland is used for grazing. Only a small part of the 
woodland is managed for: timber production. Wooded 
areas also provide food and cover for wildlife, and some 
areas are used for recreation. 


The woodland in the uplands is an oak-hickory associa- 
tion having an understory of grasses. This association is 
commonly referred to as a savannah type of plant associa- 
tion. Hickory, oak, elm, ash, osageorange, and other trees 
and sumac, buckbrush, and other small woody plants 
make up the woody vegetation. Most of the annual grass 
yield is of little bluestem and big bluestem. The rest is 
of indiangrass, sedges, switchgrass, Virginia wildrye, 
rosette panicums, and a variety of other species. · 

The woodland on bottom land is a lowland plains hard- 
wood association. Ash, cottonwood, elm, willow, sycamore, 
bur oak, soft maple, black walnut, hackberry, hickory, 
boxelder, and other smaller woody plants make up the 
woodland vegetation. Elm, ash, and cottonwood make up 
the majority of the tree stand in the valley of the 
Delaware River. Elm, ash, black walnut, and hackberry 
make up the majority of the tree stand along the tributa- 
ries of the Delaware River and the Kansas River. 

When they reach adequate size, most of the trees are 
cut for saw logs. A few are cut for fuel or for fenceposts. 
Hedgerows or fence rows of osageorange are throughout 
the county. Osageorange is used for fenceposts. 
Osageorange and eastern redcedar grow extensively on 
overgrazed pasture and range. 

The bottom-land soils have a high potential for produc- 
tion of trees that grow to timber size, but most of these 
soils are used for crops. The upland soils have little 
potential for production of saw logs, but trees on the hilly 
uplands protect watersheds. 

Table 7.contains information useful to woodland owners 
or forest managers planning use of soils for wood crops. 
Map unit symbols for soils suitable for wood crops are 
listed. : 

In table 7 the soils are also rated for a number of fac- 
tors to be considered in management. Slight, moderate, 
and severe are used to indicate the degree of major soil 
limitations. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed. woodland. The risk is slight if the 
expected soil loss is small, moderate if some measures are 
needed to control erosion during logging and road con- 
struction, and severe if intensive management or special 
equipment and methods are needed to prevent excessive 
loss of soil. 

Ratings of equipment limitation reflect the charac- 
teristics and conditions of the soil that restrict use of the 
equipment generally needed in woodland management or 
harvesting. A rating of slight indicates that use of equip- 
ment is not limited to a particular kind of equipment or 
time of year; moderate indicates a short seasonal limita- 
tion or a need for some modification in management or 
equipment; severe indicates a seasonal limitation, a need 
for special equipment or management, or a hazard in the 
use of equipment. 

Seedling mortality ratings indicate the degree that the 
soil affects expected mortality of planted tree seedlings. 
Plant competition is not considered in the ratings. 
Seedlings from good planting stock that are properly 
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planted during a period of sufficient rainfall are rated. A 
rating of slight indicates that the expected mortality of 
the planted seedlings is less than 25 percent; moderate, 25 
to 50 percent; and severe, more than 50 percent. 

Considered in the ratings of windthrow hazard are 
characteristics of the soil that affect the development of 
tree roots and the ability of the soil to hold trees firmly. 
A rating of slight indicates that trees in wooded areas are 
not expected to be blown down by commonly occurring 
winds; moderate, that some trees are blown down during 
periods of excessive soil wetness and strong winds; and 
severe, that many trees are blown down during periods of 
excessive soil wetness and moderate or strong winds. 

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade or grow 
if openings are made in the tree canopy. The invading 
plants compete with native plants or planted seedlings by 
impeding or preventing their growth. A rating of slight 
‘indicates little or no competition from other plants; 
moderate indicates that plant competition is expected to 
hinder the development of a fully stocked stand of desira- 
ble trees; severe means that plant competition is expected 
to prevent the establishment of a desirable stand unless 
the site is intensively prepared, weeded, or otherwise 
managed for the control of undesirable plants. 

The potential productivity of merchantable or impor- 
tant trees on a soil is expressed as a site index. This index 
is the average height, in feet, that dominant and codomi- 
nant trees of a given species attain in a specified number 
of years. The site index applies to fully stocked, even- 
aged, unmanaged stands. Important trees are those that 
woodland managers generally favor in intermediate or im- 
provement cuttings. They are selected on the basis of 
growth rate, quality, value, and marketability. | 

Trees to plant are those that are suitable for commer- 
cial wood production and that are suited to the soils. 


Windbreaks and environmental plantings 


Windbreaks are established to protect livestock, 
buildings, and yards from wind and snow. Windbreaks 
also help protect fruit trees and gardens, and they furnish 
habitat for wildlife. Several rows of low- and high-grow- 
ing broad-leaved and coniferous species provide the most 
protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field, the interval depending on erodibility of 
the soil. They protect cropland and crops from wind, hold 
snow on the fields, and provide food and cover for wil- 
dlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The plants, 
mostly evergreen shrubs and trees, are closely spaced. А 
healthy planting stock of suitable species planted properly 
on a well prepared site and maintained in good condition 
can insure a high degree of plant survival. 


Additional information about planning windbreaks and 
screens and the planting and care of trees can be ob- 
tained from local offices of the Soil Conservation Service 
or the Cooperative Extension Service or from 
nurserymen. 


Engineering 


This section provides information about the use of soils 
for building sites, sanitary facilities, construction material, 
and water management. Among those who can benefit 
from this information are engineers, landowners, commu- 
nity planners, town and city managers, land developers, 
builders, contractors, and farmers and ranchers. 

The ratings in the engineering tables are based on test 
data and estimated data in the “Soil properties” section. 
The ratings were determined jointly by. soil scientists and 
engineers of the Soil Conservation Service using known 
relationships between the soil properties and the behavior 
of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used in determining the ratings in 
this section were grain-size distribution, liquid limit, 
plasticity index, soil reaction, depth to bedrock, hardness 
of bedrock that is within 5 or 6 feet of the surface, soil 
wetness, depth to a seasonal high water table, slope, 
likelihood of flooding, natural soil structure or aggrega- 
tion, in-place soil density, and geologic origin of the soil 
material. Where pertinent, data about kinds of clay 
minerals, mineralogy of the sand and silt fractions, and 
the kind of absorbed cations were also considered. 

On the basis of information assembled about soil pro- 
perties, ranges of values can be estimated for erodibility, 
permeability, corrosivity, shrink-swell potential, available 
water capacity, shear strength, compressibility, slope sta- 
bility, and other factors of expected soil behavior in en- 
gineering uses. As appropriate, these values can be ap- 
plied to each major horizon of each soil or to the entire 
profile. 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
systems, and other engineering works. The ranges of 
values can be used to (1) select potential residential, com- 
mercial, industrial, and recreational uses; (2) make 
preliminary estimates pertinent to construction in a par- 
ticular area; (3) evaluate alternative routes for roads, 
streets, highways, pipelines, and underground eables; (4) 
evaluate alternative sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste disposal 
facilities; (5) plan detailed onsite investigations of soils 
and geology; (6) find sources of gravel, sand, clay, and 
topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil and 
water conservation; (8) relate performance of structures 
already built to the properties of the kinds. of soil on 
which they are built so that performance of.similar struc- 
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tures on the same or a similar soil in other locations can 
be predicted; and (9) predict the trafficability of soils for 
cross-country movement of vehicles and construction 
equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices or 
general designs that will overcome unfavorable soil pro- 
perties and minimize soil-related failures. Limitations to 
the use of these data, however, should be well understood. 
First, the data are generally not presented for soil 
material below a depth of 5 or 6 feet. Also, because of the 
scale of the detailed map in this soil survey, small areas 
of soils that differ from the dominant soil may be in- 
cluded in mapping. Thus, these data do not eliminate the 
need for onsite investigations, testing, and analysis by 
personnel having expertise in the specific use contem- 
plated. 

The information is presented mainly in tables. Table 8 
shows, for each kind of soil, the degree and kind of limita- 
tions for building site development; and table 10, for sani- 
tary facilities. Table 11 shows the kind of limitations for 
water management. Table 9 shows the suitability of each 
kind of soil as a source of construction materials. 

The information in the tables, along with the soil map, 
the soil descriptions, and other data provided in this sur- 
vey, can be used to make additional interpretations and to 
construct interpretive maps for specific uses of land. 

Some of the terms used in this soil survey have a spe- 
cial meaning in soil science. Many of these terms. are 
defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basements, 
small commercial buildings, and local roads and streets 
are indicated in table 8. A slight limitation indicates that 
soil properties generally are favorable for the specified 
use; any limitation is minor and easily overcome. A 
moderate limitation indicates that soil properties and site 
features are unfavorable for the specified use, but the 
limitations can be overcome or minimized by special 
planning and design. A severe limitation indicates that one 
or more soil properties or site features are so unfavorable 
or difficult to overcome that a major increase in construc- 
tion effort, special design, or intensive maintenance is 
required. For some soils rated severe, such costly mea- 
sures may not be feasible. 

Shallow excavations are made for pipelines, sewerlines, 
communications and power transmission lines, basements, 
open ditches, and cemeteries. Such digging or trenching is 
influenced by soil wetness caused by a seasonal high 
water table; the texture and consistence of soils; the ten- 
dency of soils to cave in or slough; and the presence of 
very firm, dense soil layers, bedrock, or large stones. In 
addition, excavations are affected by slope of the soil and 
the probability of flooding. Ratings do not apply to soil 
horizons below a depth of 6-feet unless otherwise noted. 


In the soil series descriptions, the consistence of each 
soil horizon is given, and the presence of very firm or ex- 
tremely firm horizons, usually difficult to excavate, is in- 
dicated. ` 

Dwellings and small commercial buildings referred to 
in table 8 are built on undisturbed soil and have founda- 
tion loads of a dwelling no more than three stories high. 
Separate ratings are made for small commercial buildings 
without basements and for dwellings with and without 
basements. For such structures, soils should be suffi- 
ciently stable that cracking or subsidence of the structure 
from settling or shear failure of the foundation does not 
occur. These ratings were determined from estimates of 
the shear strength, compressibility, and shrink-swell 
potential of the soil. Soil texture, plasticity and in-place 
density, potential frost action, soil wetness, and depth to a 
seasonal high water table were also considered. Soil wet- 
ness and depth to a seasonal high water table indicate 
potential difficulty in providing adequate drainage for 
basements, lawns, and gardens. Depth to bedrock, slope, 
and large stones in or on the soil are also important con- 
siderations in the choice of sites for these structures and 
were considered in determining the ratings. Susceptibility 
to flooding is a serious hazard. 

Local roads and streets referred to in table 8 have an 
all-weather surface that can carry light to medium traffic 
all year. They consist of a subgrade of the underlying soil 
material; a base of gravel, crushed rock fragments, or soil 
material stabilized with lime or cement; and a flexible or 
rigid surface, commonly asphalt or concrete. The roads 
are graded with soil material at hand, and most cuts and 
fills are less than 6 feet deep. 

The load supporting capacity and the stability of the 
soil as well as the quantity and workability of fill material 
available are important in design and construction of 
roads and streets. The classifications of the soil and the 
soil texture, density, shrink-swell potential, and potential 
frost action are indicators of the traffic supporting capaci- 
ty used in making the ratings. Soil wetness, flooding, 
slope, depth to hard rock or very compact layers, and con- 
tent of large stones affect stability and ease of excava- 
tion: 


Construction materials 


‘The suitability of each soil as a source of roadfill, sand, 
gravel, and topsoil is indicated in table 9 by ratings of 
good, fair, or poor. The texture, thickness, and. organic- 
matter content of each soil horizon are important factors 
in rating soils for use as construction materials. Each soil 
is evaluated to the depth observed, generally about 6 feet. 

Roadfill is soil material used in embankments for 
roads. Soils are evaluated as a source of roadfill for low 
embankments, which generally are less than 6 feet high 
and less exacting in design than high embankments. The 
ratings reflect the ease of excavating and working the 
material and the expected performance of the material 
where it has been compacted and adequately drained. The 


32 SOIL SURVEY 


performance of soil after it is stabilized with lime or ce- 
ment is not considered in the ratings, but information 
about some of the soil properties that influence such per- 
formance is given in the descriptions of the soil series. 

The ratings apply to the soil material between the A 
horizon and a depth of 5 to 6 feet. It is assumed that soil 
horizons will be mixed during excavation and spreading. 
Many soils have horizons of contrasting suitability within 
their profile. The estimated engineering properties in 
table 14 provide specific information about the nature of 
each horizon. This information can help determine the 
suitability of each horizon for roadfill. 

Soils rated good are coarse grained. They have low 
shrink-swell potential, low potential frost action, and few 
cobbles and stones. They are at least moderately well 
drained and have slopes of 15 percent or less. Soils rated 
fair have a plasticity index of less than 15 and have other 
limiting features, such as moderate shrink-swell potential, 
moderately steep slopes, wetness, or many stones. If the 
thickness of suitable material is less than 3 feet, the en- 
tire soil is rated poor. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 9 provide 
guidance as to where to look for probable sources and are 
based on the probability that soils in a given area contain 
sizable quantities of sand or gravel. A soil rated good or 
fair has a layer of suitable material at least 3 feet thick, 
the top of which is within a depth of 6 feet. Coarse frag- 
ments of soft bedrock material, such as shale and silt- 
stone, are not considered to be sand and gravel. Fine- 
grained soils are not suitable sources of sand and gravel. 

The ratings do not take into account depth to the water 
table or other factors that affect excavation of the 
material Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in table 14. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected mainly 
by the ease of working and spreading the soil material in 
preparing a seedbed and by the ability of the soil material 
to support plantlife. Also considered is the damage that 
ean result at the area from which the topsoil is taken. 

The ease of excavation is influenced by the thickness of 
suitable material, wetness, slope, and amount of stones. 
The ability of the soil to support plantlife is determined 
by texture, structure, and the amount of soluble salts or 
toxic substances. Organic matter in the Al or Ap horizon 
greatly increases the absorption and retention of moisture 


and nutrients. Therefore, the soil material from these. 


horizons should be carefully preserved for later use. 

. Soils rated good have at least 16 inches of friable loamy. 
material at their surface. They are free of stones and cob- 
bles, are low in content of gravel, and have gentle slopes. 
They are low in soluble salts that can limit or prevent 
plant growth. They are naturally fertile or respond well 


to fertilizer. They are not so wet that excavation is dif- ` 


ficult during most of the year. 


Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 16 
inches thick or soils that have appreciable amounts of 
gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 inches 
thiek; soils having large amounts of gravel, stones, or 
soluble salt; steep soils; and poorly drained soils. 

Although a rating of good is not based entirely on high 
content of organic matter, a surface horizon is generally 
preferred for topsoil because of its organic-matter con- 
tent. This horizon is designated as Al or Ap in the soil se- 
ries descriptions. The absorption and retention of 
moisture and nutrients for plant growth are greatly in- 
creased by organic matter. 


Sanitary facilities 


Favorable soil properties апа site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills (6). The nature of 
the soil is important in selecting sites for these facilities 
and in identifying limiting soil properties and site fea- 
tures to be considered in design and installation. Also, 
those soil properties that affect ease of excavation or in- 
stallation of these facilities will be of interest to contrac- 
tors and local officials. Table 10 shows the degree and 
kind of limitations of each soil for such uses and for use 
of the soil as daily cover for landfills. It is important to 
observe local ordinances and regulations. 

If the degree of soil limitation is expressed as s/ight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by special 
planning and design; and if severe, soil properties or site 
features are so unfavorable or difficult to overcome that 
major soil reclamation, special designs, or intensive main- 
tenance is required. Soil suitability is rated by the terms 
good, fair, or poor, which, respectively, mean about the 
same as the terms slight, moderate, and severe. 

Septic tank absorption fields are subsurface systems of 
tile or perforated pipe that distribute effluent from a sep- 
tie tank into the natural soil. Only the soil horizons 
between depths of 18 and 72 inches are evaluated for this 
use. The soil properties and site features considered are 
those that affect the absorption of the effluent and those 
that affect the construction of the system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth to bedrock, and susceptibility to flooding. 
Stones, boulders, and shallowness to bedrock interfere 
with installation. Excessive slope can cause lateral 
seepage and surfacing of the effluent. Also, soil erosion 
and soil slippage are hazards if absorption fields are in- 
stalled on sloping soils. 

In some soils, loose sand and gravel or fractured 
bedrock is less than 4 feet below the tile lines. In these 
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soils the absorption field does not adequately filter the ef- 
fluent, and ground water in the area may be con- 
taminated. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
system to lower the seasonal water table ean be installed 
or the size of the absorption field can be increased so that 
performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to hold 
sewage while aerobic bacteria decompose the solid and 
liquid wastes. Lagoons have a nearly level floor and cut 
slopes or embankments of compacted soil material. Aero- 
bie lagoons generally are designed to hold sewage within 
a depth of 2 to 5 feet. Nearly impervious soil material for 
the lagoon floor and sides is required to minimize seepage 
and contamination of ground water. Soils that are very 
high in content of organic matter and those that have 
cobbles, stones, or boulders are not suitable. Unless the 
soil has very slow permeability, contamination of ground 
water is a hazard where the seasonal high water table is 
above the level of the lagoon floor. In soils where the 
water table is seasonally high, seepage of ground water 
into the lagoon can seriously reduce the lagoon's eapacity 
for liquid waste. Slope, depth to bedrock, and susceptibili- 
ty to flooding also affect the suitability of sites for 
sewage lagoons or the cost of construction. Shear 
strength and permeability of compacted soil material af- 
fect the performance of embankments. 

Sanitary landfill is a method of disposing of solid 
waste by placing refuse in successive layers either in ex- 
cavated trenches or on the surface of the soil. The waste 
is spread, compacted, and covered daily with a thin layer 
of soil material. Landfill areas are subject to heavy 
vehicular. traffic. Risk of polluting ground water and traf- 
ficability affect the suitability of a soil for this use. The 
best soils have a loamy or silty texture, have moderate to 
slow permeability, are deep to a seasonal water table, and 
are not subject to flooding. Clayey soils are likely to be 
sticky and difficult to spread. Sandy or gravelly soils 
generally have rapid permeability, which might allow nox- 
ious liquids to contaminate ground water. Soil wetness 
can be a limitation, because operating heavy equipment 
on a wet soil is difficult. Seepage into the refuse increases 
the risk of pollution of ground water. 


Ease of excavation affects the suitability of a soil for . 


the trench type of landfill. A suitable soil is deep to 
bedrock and free of large stones and boulders. If the 
seasonal water table is high, water will seep into 
trenches. 

Unless otherwise stated, the limitations in table 10 
apply only to the soil material within a depth of about 6 
feet. If the trench is deeper, a limitation of slight or 


moderate may not be valid. Site investigation is needed, 


before a site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or silty and free of 
Stones or boulders are better than other soils. Clayey 


soils may be sticky and diffieult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Of all the horizons, the A 
horizon in most soils has the best workability, more or- 
ganie matter, and the best potential for growing plants. 
Thus, for either the area- or trench-type landfill, stockpil- 
ing material from the A horizon for use as the surface 
layer of the final cover is desirable. 

Where it is necessary to bring in soil material for daily 
or final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the sites should be evaluated. Other factors to 
be evaluated are those that affect reclamation of the bor- 
row areas. These factors include slope, erodibility, and 
potential for plant growth. 


Water management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In table 11 soil and site features that affect use 
are indicated for each kind of soil. This information is sig- 
nifieant in planning, installing, and maintaining water-con- 
trol structures. | 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have a low 
seepage potential, which is determined by permeability 
and the depth to fractured or permeable bedrock or other 
permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics. Large stones and organic 
matter in a soil downgrade the suitability of a soil for use 
in embankments, dikes, and levees. 

Drainage of soil is affected by such soil properties as 
permeability; texture; depth to bedrock, hardpan, or other 
layers that affect the rate of water movement; depth to 
the water table; slope; stability of ditchbanks; suscepti- 
bility to flooding; salinity and alkalinity; and availability 
of outlets for drainage. 

Irrigation is affected by such features as slope, suscep- 
tibility to flooding, hazards of. water erosion and soil 
blowing, texture, presence of salts and alkali, depth of 
root zone, rate of water intake at the surface, permeabili- 
ty of the soil below the surface layer, available water 
eapacity, need for drainage, and depth to the water table. 

Terraces and diversions are embankments or a com- 
bination of channels and ridges constructed across a slope 
to intercept runoff. They allow water to soak into the soil 
or flow slowly to an outlet. Features that affect suitabili- 
ty of a soil for terraces are uniformity and steepness of 
slope; depth to bedrock, hardpan, or other unfavorable 
material; large stones; permeability; ease of establishing 
vegetation; and resistance to water erosion, soil blowing, 
soil slipping, and piping. 
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Grassed waterways are constructed to channel runoff to 
outlets at a nonerosive velocity. Features that affect the 
use of soils for waterways are slope, permeability, erodi- 
bility, wetness, and suitability for permanent vegetation. 


Recreation: 


The soils of the survey area are rated in table 12 ac- 
cording to limitations that affect their suitability for 
recreation uses. The ratings are based on such restrictive 
soil features as flooding, wetness, slope, and texture of 
the surface layer. Not considered in these ratings, but im- 
portant in evaluating a site, are location and accessibility 
of the area, size and shape of the area and its scenic 
quality, the ability of the soil to support vegetation, ac- 
cess to water, potential water impoundment sites availa- 
ble, and either access to publie sewerlines or capacity of 
the soil to absorb septic tank effluent. Soils subject to 
flooding are limited, in varying degree, for recreation use 
by the duration and intensity of flooding and the season 
when flooding occurs. Onsite assessment of height, dura- 
tion, intensity, and frequency of flooding is essential in 
planning recreation facilities. 

The degree of the limitation of the soils is expressed as 
slight, moderate, or severe. Slight means that the soil pro- 
perties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that the 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations ean be off- 
set only by costly soil reclamation, special design, inten- 
sive maintenance, limited use, or by a combination of 
these measures. 

The information in table 12 can be supplemented by in- 
formation in other parts of this survey. Especially helpful 
are interpretations for septic tank absorption fields, given 
in table 10, and interpretations for dwellings without 
basements and for local roads and streets, given in table 
8. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils for 
this use have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and stones 
or boulders can greatly increase the cost of constructing 
camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffie is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm when 
wet, are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or stones 
or boulders that will increase the cost of shaping sites or 
of building access roads and parking areas. 


Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones or boulders, is firm after rains, 
and is not dusty when dry. If shaping is required to ob- 
tain a uniform grade, the depth of the soil over bedrock 
or hardpan should be enough to allow necessary grading. 

Paths and trails for walking, horseback riding, 
bicycling, and other uses should require little or no 
cutting and filling. The best soils for this use are those 
that are not wet, are firm after rains, are not dusty when 
dry, and are not subject to flooding more than once dur- 
ing the annual period of use. They have moderate slopes 
and have few or no stones or boulders on the surface. 


Wildlife habitat 


RoBERT J. HIGGINS, biologist, Soil Conservation Service, helped 
prepare this section. 


Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and cover, and they af- 
fect the construction of water impoundments. The kind 
and abundance of wildlife that populate an area depend 
largely on the amount and distribution of food; cover, and 
water. If any one of these elements is missing, is in- 
adequate, or is inaccessible, wildlife either are scarce or 
do not inhabit the area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegetation, 
by maintaining the existing plant cover, or by helping the 
natural establishment of desirable plants. 

In table 13, the soils in the survey area are rated ac- 
cording to their potential to support the main kinds of 
wildlife habitat in the area. This information can be used 
in planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable 
for creating, improving, or maintaining specific elements 
of wildlife habitat; and determining the intensity of 
management needed for each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of 
Лит means that the element of wildlife habitat or kind of 
habitat can be created, improved, or maintained in most 
places. Moderately intensive management is required for 
satisfactory results. A rating of poor means that limita- 
tions are severe for the designated element or kind of 
wildlife habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor means that 
restrictions for the element of wildlife habitat or kind of 
wildlife are very severe, and that unsatisfactory results 
can be expected. Wildlife habitat is impractical or even 
impossible to create, improve, or maintain on soils having 
such a rating. 
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The elements of wildlife habitat are briefly described in 
the following paragraphs. 

Grain and seed crops are seed-producing annuals used 
by wildlife. The major soil properties that affect the 
growth of grain and seed crops are depth of the root 
zone, texture of the surface layer, available water capaci- 
ty, wetness, slope, surface stoniness, and flood hazard. 
Soil temperature and soil moisture are also considera- 
tions. Examples of grain and seed crops are corn, 
sorghum, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife food 
and cover. Major soil properties that affect the growth of 
grasses and legumes are depth of the root zone, texture 
of the surface layer, available water capacity, wetness, 
surface stoniness, flood hazard, and slope. Soil tempera- 
ture and soil moisture are also considerations. Examples 
of grasses and legumes are fescue, lovegrass, bluegrass, 
switchgrass, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds, that pro- 
vide food and cover for wildlife. Major soil properties that 
affect the growth of these plants are depth of the root 
zone, texture of the surface layer, available water capaci- 
ty, wetness, surface stoniness, and flood hazard. Soil tem- 
perature and soil moisture are also considerations. Exam- 
ples of wild herbaceous plants are bluestem, indiangrass, 
goldenrod, switchgrass, and ragweed. 

Hardwood trees and the associated woody understory 
provide cover for wildlife and produce nuts or other fruit, 
buds, catkins, twigs, bark, or foliage that wildlife eat. 
Major soil properties that affect growth of hardwood 
trees and shrubs are depth of the root zone, available 
water capacity, and wetness. Examples of native plants 
are oak, elm, hackberry, sycamore, hickory, black walnut, 
and box elder. Examples of fruit-producing shrubs that 
are commercially available and suitable for planting on 
Soils rated good are Russian-olive, autumn-olive, and 
crabapple. 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover plants that furnish habitat or supply food in 
the form of browse, seeds, or fruitlike cones. Soil proper- 
ties that have a major effect on the growth of coniferous 
plants are depth of the root zone, available water capaci- 
ty, and wetness. Examples of coniferous plants are pine, 
spruce, cedar, and juniper. 

Shrubs are bushy woody plants that produce fruit, 
seeds, buds, twigs, bark, or foliage used by wildlife or 
that provide cover and shade for some species of wildlife. 
Major soil properties that affect the growth of shrubs are 
depth of the root zone, available water capacity, salinity, 
and moisture. Examples of shrubs are sumac, buckbrush, 
blackberry, plum, gooseberry, and dogwood. 

Wetland plants are annual and perennial wild her- 
baceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland as habitat. Major soil 
properties affecting wetland plants are texture of the 


surface layer, wetness, reaction, salinity, slope, and sur- 
face stoniness. Examples of wetland plants are smart- 
weed, barnyardgrass, buttonbush, indigobush, saltgrass, 
cordgrass, rushes, sedges, and cattail. 

Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control structures 
in marshes or streams. Major soil properties affecting 
shallow water areas are depth to bedrock, wetness, sur- 
face stoniness, slope, and permeability. The availability of 
a dependable water supply is important if water areas are 
to be developed. Examples of shallow water areas are 
marshes, waterfowl feeding areas, and ponds. 

The kinds of wildlife habitat are briefly described in 
the following paragraphs. . 

Openland habitat consists of cropland, pasture, 
meadows, and areas that are overgrown with grasses, 
herbs, shrubs, and vines. These areas produce grain and 
seed crops, grasses and legumes, and wild herbaceous 
plants. The kinds of wildlife attracted to these areas in- 
clude bobwhite quail, morning dove, meadowlark, field 
sparrow, and cottontail rabbit. 

Woodland habitat consists of areas of hardwoods or 
conifers, or a mixture of both, and associated grasses, 
legumes, and wild herbaceous plants. Wildlife attracted to 
these areas include cardinals, thrushes, woodpeckers, 
squirrels, raccoon, deer, and opossum. 

Wetland habitat consists of open, marshy or swampy, 
shallow water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are ducks, 
geese, herons, shore birds, muskrat, mink, and beaver. 

Rangeland habitat consists of areas of wild herbaceous 
plants and shrubs. Wildlife attracted to rangeland include 
white-tailed deer, mule deer, prairie dogs, jackrabbits, 
meadowlark, and lark bunting. 


Soil properties 


Extensive data about soil properties are summarized on 
the following pages. The two main sources of these data 
are the many thousands of soil borings made during the 
course of the survey and the laboratory analyses of 
selected soil samples from typical profiles. 

In making soil borings during field mapping, soil 
scientists identify several important soil properties. They 
note the seasonal soil moisture condition or the presence 
of free water and its depth. For each horizon in the 
profile, they note the thickness and color of the soil 
material; the texture, or. amount of clay, silt, sand, and 
gravel or other coarse fragments; the structure, or the 
natural pattern of eraeks and pores in the undisturbed 
soil; and the consistence of the soil material in place 
under the existing soil moisture conditions. They record 
the depth of plant roots, determine the pH value or reac- 
tion of the soil, and identify any free carbonates. 
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Samples of soil material are analyzed in the laboratory 
to verify the field estimates of soil properties and to 
determine all major properties of key soils, especially pro- 
perties that cannot be estimated accurately by field ob- 
servation. Laboratory analyses are not conducted for all 
soil series in the survey area, but laboratory data for 
many soil series not tested are available from nearby sur- 
vey areas. 

The available field and laboratory data are summarized 
in tables. The tables give the estimated range of en- 
gineering properties, the engineering classifications, and 
the physical and chemical properties of each major 
horizon of each soil in the survey area. They also present 
data about pertinent soil and water features and en- 
gineering test data: 


Engineering properties 


Table 14 gives estimates of engineering properties and 
classifications for the major horizons of each soil in the 
survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 14 gives information for 
each of these contrasting horizons in a typical profile. 
Depth to the upper and lower boundaries of each horizon 
is indicated. More information about the range in depth 
and about other properties in each horizon is given for 
each soil series in the section “Soil series and morpholo- 

Texture is described in table 14 in the standard terms 
used by the U.S. Department of Agriculture (3) These 
terms are defined according to percentages of sand, silt, 
and clay in soil material that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil material that is 7 to 
27 percent clay, 28 to 50 percent silt, and less than 52 per- 
cent sand. If a soil contains gravel or other particles 
eoarser than sand, an appropriate modifier is added, for 
example, “gravelly loam.” Other texture terms are 
defined in the Glossary. 

The two systems commonly used in classifying soils for 
engineering use are the Unified Soil Classification System 
(Unified) (2) and the system adopted by the American 
Association of State Highway and Transportation Offi- 
cials (AASHTO) (1). 

The Unified system classifies soils according to proper- 
ties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter, plasticity index, 
liquid limit, and organic-matter content. Soils are grouped 
into 15 classes—eight classes of coarse-grained soils, 
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six 
classes of fine-grained soils, identified as ML, CL, OL, 
MH, CH, and OH; and one class of highly organic soils, 
identified as Pt. Soils on the borderline between two 
classes have a dual classification symbol, for example, CL- 
ML. 

The AASHTO system classifies soils according to those 
properties that affect their use in highway construction 


and maintenance. In this system a mineral soil is clas- 
sified in one of seven basic groups ranging from A-1 
through A-7 on the basis of grain-size distribution, liquid 
limit, and plasticity index. Soils in group A-1 are coarse 
grained and low in content of fines. At the other extreme, 
in group A-7, are fine-grained soils. Highly organic soils 
are classified in group A-8 on the basis of visual inspec- 
tion. | 

When laboratory data are available, the А-1, А-2, and 
A-7 groups are further classified as follows: А-1-а, A-1-b, 
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi- 
tional refinement, the desirability of soils as subgrade 
material can be indicated by a group index number. These 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The AASHTO classification 
for soils tested in the survey area, with group index num- 
bers in parentheses, is given in table. 17. The estimated 
classification, without group index numbers, is given in 
table 14. Also in table 14 the percentage, by weight, of 
rock fragments more than 3 inches in diameter is esti- 
mated for each major horizon. These estimates are deter- 
mined mainly by observing volume percentage in the field 
and then converting that, by formula, to weight percent- 
age. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil. These in- 
dexes are used in both the Unified and AASHTO soil 
classification systems. They are also used as indicators in 
making general predictions of soil behavior. Range in 
liquid limit and plasticity index are estimated on the basis 
of test data from the survey area or from nearby areas 
and on observations of the many soil borings made during 
the survey. 

In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterburg limits extend a marginal amount across clas- 
sification boundaries (1 or 2 percent), the classification in 
the marginal zone is omitted. 


Physical and chemical properties 


Table 15 shows estimated values for several soil charac- 
teristics and features that affect behavior of soils in en- 
gineering uses. These estimates are given for each major 
horizon, .at the depths indicated, in the typical pedon of 
each soil. The estimates are based on field observations 
and on test data for these and similar soils. 

Permeability is estimated on the basis of known rela- 
tionships among the soil characteristics observed in the 
field—particularly soil structure, porosity, and gradation 
or texture—that influence the downward movement of 
water in the soil. The estimates are for vertical water 
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movement when the soil is saturated. Not considered in 
the estimates is lateral seepage or such transient soil fea- 
tures as plowpans and surface crusts. Permeability of the 
soil is an important factor to be considered in planning 
and designing drainage systems, in evaluating the poten- 
tial of soils for septic tank systems and other waste 
disposal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to hold 
water and make it available to plants. Important charac- 
teristics are content of organic matter, soil texture, and 
soil structure. Shallow-rooted plants are not likely to use 
the available water from the deeper soil horizons. Availa- 
ble water capacity is an important factor in the choice of 
plants or crops to be grown and in the design of irrigation 
Systems. 

Soil reaction is expressed as a range in pH values. The 
range in pH value of each major horizon is based on many 
field checks. For many soils, the values have been 
verified by laboratory analyses. Soil reaction is important 
in selecting the erops, ornamental plants, or other plants 
to be grown; in evaluating soil amendments for fertility 
and stabilization; and in evaluating the corrosivity of soils. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements of 
the swelling of undisturbed clods were made for many 
soils. For others the swelling was estimated on the basis 
of the kind and amount of clay in the soil and on mea- 
surements of similar soils. The size of the load and the 
magnitude of the change in soil moisture content also in- 
fluence the swelling of soils. Shrinking and swelling of 
some soils ean eause damage to building foundations, 
basement walls, roads, and other structures unless special 
designs are used. A high shrink-swell potential indicates 
that special design and added expense may be required if 
the planned use of the soil will not tolerate large volume 
changes. 

Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated steel 
or concrete. The rate of corrosion of uncoated steel is re- 
lated to soil moisture, particle-size distribution, total acidi- 
ty, and electrical conductivity of the soil material. The 
rate of corrosion of concrete is based mainly on the 
sulfate content, texture, and acidity of the soil. Protective 
measures for steel or more resistant concrete help to 
avoid or minimize damage resulting from the corrosion. 
Uncoated steel intersecting soil boundaries ог soil 
horizons is more susceptible to corrosion than an installa- 
tion that is entirely within one kind of soil or within one 
soil horizon. 

Erosion factors are used to predict the erodibility of a 
soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility fac- 
tor (K) is a measure of the susceptibility of the soil to 
erosion by water. Soils having the highest K values are 
the most erodible. K values range from 0.10 to 0.64. To 
estimate annual soil loss per acre, the K value of a soil is 


modified by factors representing plant cover, grade and 
length of slope, management practices, and climate. The 
soil-loss tolerance factor (T) is the maximum rate of soil 
erosion, whether from rainfall or soil blowing, that can 
occur without reducing crop production or environmental 
quality. The rate is expressed in tons of soil loss per acre 
per year. 

Wind erodibility groups are made up of soils that have 
similar properties that affect their resistance to soil blow- 
ing if cultivated. The groups are used to predict the 
susceptibility of soil to blowing and the amount of soil 
lost as a result of blowing. Soils are grouped according to 
the following distinctions: 

-1. Sands, coarse sands, fine sands, and very fine sands. 

These soils are extremely erodible, so vegetation is dif- 
ficult to establish. They are generally not suitable for 
crops. 
. 2. Loamy sands, loamy fine sands, and loamy very fine 
sands. These soils are very highly erodible, but crops can 
be grown if intensive measures to control soil blowing are 
used. 

3. Sandy loams, eoarse sandy loams, fine sandy loams, 
and very fine sandy loams. These soils are highly erodi- 
ble, but crops can be grown if intensive measures to con- 
trol soil blowing are used. 

4L. Caleareous loamy soils that are less than 35 percent 
clay and more than 5 percent finely divided calcium саг- 
bonate. These soils are erodible, but crops ean be grown if 
intensive measures to control soil blowing are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible, but crops can be grown if measures 
to control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 per- 
cent finely divided calcium carbonate. These soils are 
slightly erodible, but crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and less 
than 5 percent finely divided calcium carbonate, except 
silty clay loams. These soils are very slightly erodible, and 
crops can easily be grown. 

7. Silty elay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible, and crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject to 
soil blowing. 


Soil and water features 


Table 16 contains information helpful in planning land 
uses and engineering projects that are likely to be af- 
fected by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
placed in one of four groups on the basis of the intake of 
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water after the soils have been wetted and have received 
precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low ru- 
noff potential) when thoroughly wet. These consist chiefly 
of deep, well drained to excessively drained sands or 
gravels. These soils have a high rate of water transmis- 
sion. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have a 
layer that impedes the downward movement of water or 
soils that have moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clay soils that have a high shrink-swell poten- 
tial, soils that have a permanent high water table, soils 
that have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious materi- 
al These soils have a very slow rate of water transmis- 
sion. 

Flooding is the temporary covering of soil with water 
from overflowing streams, with runoff from adjacent 
Slopes, and by tides. Water standing for short periods 
after rains or after snow melts is not considered flooding, 
nor is water in swamps and marshes. Flooding is rated in 
general terms that describe the frequency and duration of 
flooding and the time of year when flooding is most like- 
ly. The ratings are based on evidence in the soil profile of 
the effects of flooding, namely thin strata of gravel, sand, 
silt, or, in places, clay deposited by floodwater; irregular 
decrease in organie-matter content with increasing depth; 
and absence of distinctive soil horizons that form in soils 
of the area that are not subject to flooding. The ratings 
are also based on local information about floodwater 
levels in the area and the extent of flooding and on infor- 
mation that relates the position of each soil on the land- 
scape to historic floods. 

The generalized description of flood hazards is of value 
in land-use planning and provides a valid basis for land- 
use restrictions. The soil data are less specific, however, 
than those provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period of 
more than 2 weeks during most years. The depth to a 
seasonal high water table applies to undrained soils. Esti- 
mates are based mainly on the relationship between gray- 
ish colors or mottles in the soil and the depth to free 
water observed in many borings made during the course 
of the soil survey. Indicated in table 16 are the depth to 


the seasonal high water table; the kind of water table, 
that is, perched, artesian, or apparent; and the months of 
the year that the water table commonly is high. Only 
saturated zones above a depth of 5 or 6 feet are indicated. 

Information about the seasonal high water table helps 
in assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and the 
need for footing drains to insure dry basements. Such in- 
formation is also needed to decide whether or not con- 
struction of basements is feasible and to determine how 
septie tank absorption fields and other underground in- 
stallations will function. Also, a seasonal high water table 
affects ease of excavation. 

Depth to bedrock is shown for all soils that are under- 
lain by bedrock at a depth of 5 to 6 feet or less. For many 
soils, the limited depth to bedrock is,a part of the defini- 
tion of the soil series. The depths shown are based on 
measurements made in many soil borings and on other 
observations during the mapping of the soils. The kind of 
bedrock and its hardness as related to ease of excavation 
is also shown. Rippable bedrock ean be excavated with a 
single-tooth ripping attachment on a 200-horsepower trac- 
tor, but hard bedrock generally requires blasting. 

Potential frost action refers to the likelihood of damage 
to pavements and other structures by frost heaving and 
low soil strength after thawing. Frost action results from 
the movement of soil moisture into the freezing tempera- 
ture zone in the soil, which causes ice lenses to form. Soil 
texture, temperature, moisture content, porosity, permea- 
bility, and content of organic matter are thé most impor- 
tant soil properties that affect frost action. It is assumed 
that the soil is not covered by insulating vegetation or 
snow and is not artificially drained. Silty and clayey soils 
that have a high water table in winter are most suscepti- 
ble to frost action. Well drained very gravelly or sandy 
soils are the least susceptible. 


Engineering test data 


Table 17 contains engineering test data for soils in 
some of the major soil series in Jackson County. These 
tests were made to help evaluate the soils for engineering 
purposes. The engineering classifications given are based 
on data obtained by mechanical analyses and by tests to 
determine liquid limits and plastic limits. The mechanical 
analyses were made by combined sieve and hydrometer 
metheds. 

Compaction, or moisture-density, data are important in 
earthwork. If a soil material is compacted at successively 
higher moisture content, assuming that the compactive ef- 
fort remains constant, the density of the compacted 
material increases until the optimum moisture content is 
reached. After that, density decreases with increase in 
moisture content. The highest dry density obtained in the 
compactive test is termed maximum dry density. As a 
rule, maximum strength of earthwork is obtained if the 
soil is compacted to the maximum dry density. 
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Tests to determine liquid limit and plastic limit mea- 
sure the effect of water on the consistence of soil materi- 
al, as has been explained for table 14. 


Soil series and morphology 


In this section, each soil series recognized in the survey 
area is described in detail. The descriptions are arranged 
in alphabetic order by series name. 

Characteristics of the soil and the material in which it 
formed are discussed for each series. The soil is then 
compared to similar soils and to nearby soils of other se- 
ries. Then a pedon, a small three-dimensional area of soil 
that is typical of the soil series in the survey area, is 
described. The detailed descriptions of each soil horizon 
follow standards in the Soil Survey Manual (8). Unless 
otherwise noted, colors described are for moist soil. 

Following the pedon description is the range of impor- 
tant characteristics of the soil series in this survey area. 
Phases, or map units, of each soil series are described in 
the section "Soil maps for detailed planning.” 


Burchard series 


The Burchard series consists of deep, well drained soils 
on uplands. These soils formed in glacial till that is 5 to 12 
feet thick. Permeability is moderately slow. Slopes range 
from 7 to 17 percent. 

Burchard soils are similar to Olmitz and Shelby soils 
and are commonly adjacent to those soils and to Pawnee 
and Wymore soils on the landscape. Shelby soils lack soft 
lime within a depth of 30 inches. Pawnee and Wymore 
soils contain more clay in the argillic horizon-than 
Burchard soils and are less sloping. Olmitz soils have a 
thicker surface layer than Burchard soils and contain 
more sand. They are on concave foot slopes below the 
Burchard soils. 

Typical pedon of Burchard clay loam (fig. 8), in an area 
of Burchard-Shelby clay loams, 7 to 12 percent slopes, 620 
feet east and 30 feet south of the northwest corner of sec. 
13, T. 6 S, R. 14 E. 


А1—0 to 8 inches; very dark brown (10YR 2/2) clay loam, very dark 
grayish brown (10YR 3/2) dry; moderate fine granular structure; 
Soft, friable; neutral; gradual smooth boundary. 

A3—8 to 14 inches; very dark grayish brown (10YR 3/2) clay loam, dark 
grayish brown (10YR 4/2) dry; moderate very fine subangular 
blocky structure; soft, friable; medium acid; gradual smooth bounda- 
ry. 

B2t—14 to 26 inches; dark yellowish brown (10YR 3/4) clay loam, dark 
yellowish brown (10YR 4/4) dry; strong fine to very fine subangular 
bloeky structure; slightly hard, firm; thin discontinuous clay films; 
medium acid; clear smooth boundary. 

B3—26 to 31 inches; dark yellowish brown (10YR 4/4) clay loam, yel- 
lowish brown (10YR 5/6) dry; moderate to strong fine subangular 
blocky structure; hard, firm; few pockets and streaks of soft lime; 
slight effervescence; moderately alkaline; diffuse smooth boundary. 

C--31 to 60 inches; brown (10YR 5/3) heavy clay loam, pale brown 
(10YR 6/3) dry; few streaks of dark yellowish brown soil material 
containing less clay and few streaks of black soil material; massive; 
very hard, very firm; numerous streaks and pockets of soft lime; 
strong effervescence; moderately alkaline. 


The thickness of the solum ranges from 24 to 50 inches. The thickness 
of the mollic epipedon ranges from 7 to 20 inches. The depth to lime 
ranges from 15 to 30 inches. The upper part of the soil ranges from 
neutral to medium aeid, and the lower part is moderately alkaline. 

The A horizon has hue of 10YR, value of 2 or 3, and chroma of 1 or 2. 
It is elay loam or loanf The B horizon has hue of 10YR, value of 3 to 6, 
and chroma 3 or more. It is clay loam averaging between 30 and 35 per- 
cent clay. In some pedons it is more clayey. The C horizon is brown, 
grayish brown, or light brownish gray clay loam. 


Chase series 


The Chase series consists of deep, somewhat poorly 
drained to moderately well drained, slowly permeable 
soils on terraces or benches next to the uplands. These 
soils formed in thick clayey alluvium. Slopes are 0 to 2 
percent. 

Chase soils are similar to Olmitz, Reading, and Zook 
soils and are commonly adjacent to those soils and to 
Kennebee and Wabash soils on the landscape. The very 
poorly drained Wabash soils and the poorly drained Zook 
soils are on bottom land. They lack argillic horizons. 
Wabash soils are more clayey and Kennebec and Reading 
soils less clayey than Chase soils. Kennebec soils are on 
flood plains next to stream channels, and Reading soils 
are on high bottoms and terraces. Olmitz soils contain 
more sand. than Chase soils. They are on foot slopes. 

Typical pedon of Chase silty clay loam 1,200 feet west 
and 2,550 feet north of southeast corner of sec. 1, T. 7 S., 
R. 16 E. 


Al—0 to 10 inches; black (10YR 2/1) silty clay loam, very dark gray 
(10УЕ 3/1) dry; weak fine granular and weak fine subangular 
blocky structure: slightly hard, friable; neutral; gradual smooth 
boundary. 

B1—10 to 21 inches; black (10YR 2/1) silty clay loam, very dark gray 
(10YR 3/1) dry; moderate fine granular structure; slightly hard, fri- 
able; slightly acid; diffuse smooth boundary. 

B21t—21 to 34 inches; very dark gray (10YR 3/1) light silty clay, dark 
gray (LOYR 4/1) dry; moderate fine subangular blocky structure; 
hard, firm; slightly acid; gradual smooth boundary. 

B22t—34 to 45 inches; very dark gray (10YR 3/1) silty clay, dark gray 
(10УВ 4/1) dry; few fine dark yellowish brown mottles; moderate 
medium subangular blocky structure; hard, firm; neutral; gradual 
smooth boundary. 

C—45 to 60 inches; dark gray (10YR 4/1) silty clay, gray (10YR 5/1) 
dry; common fine dark yellowish brown mottles; nearly massive; ` 
hard, firm; few black concretions; mildly alkaline. 


The thickness of the solum ranges from 36 to more than 60 inches. 
The mollie epipedon is more than 36 inches thick. Reaction ranges from 
medium acid to neutral in the A and B horizons and from slightly acid to 
mildly alkaline in the C horizon. 

The A horizon is silt loam or silty clay loam. It has hue of 10YR, value 
of 2 or 3, chroma of 1 or 2. In some pedons a grayish layer is in the 
lower part of the A horizon. The B horizon has hue of 10YR, value of 2 
to 4, and chroma of 1 or 2. The B horizon is silty clay, clay, or heavy 
silty clay loam. Mottles are evident below a depth of 30 inches in some 
pedons. The C horizon has the same range in color as B horizon and also 
has yellowish brown mottles. Small carbonate deposits are in the C 
horizon in some pedons. 


Clime series 


The Clime series consists of moderately deep, 
moderately well drained, slowly permeable soils on 
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uplands. These soils formed in residuum derived from cal- 
careous clayey shale. Slopes range from 5 to 20 percent. 

Clime soils are similar to Martin, Pawnee, Sogn, and 
Vinland soils and are adjacent to Martin, Pawnee, and 
Sogn soils on the landscape. Martin and Pawnee soils are 
more than 40 inches deep. Sogn and Vinland soils are less 
than 20 inches deep. 

Typical pedon of Clime silty clay, in an area of Clime- 
Sogn complex, 5 to 20 percent slopes, 1,040 feet east and 
150 feet south of the northwest corner of sec. 2, T. 9 S., 
В. 13 E. 


А1—0 to 9 inches; black (10YR 2/1) silty clay, very dark gray (10YR 
3/1) dry; moderate fine subangular blocky structure; hard, firm; 
slight effervescence; moderately alkaline; clear smooth boundary. 

B2—9 to 22 inches; dark grayish brown (2.5Y 4/2) silty clay, grayish 
brown (2.5Y 5/2) dry; weak medium subangular blocky structure; 
very hard, very firm; fine accumulations of calcium carbonate; 
strong effervescence; moderately alkaline; clear smooth boundary. 

C1—22 to 35 inches; grayish brown (2.5Y 5/2) silty clay, grayish brown 
(2.5Y 5/2) dry; massive; very hard, very firm; few caleareous shale 
fragments; strong effervescence; moderately alkaline; diffuse 
smooth boundary. 

Cr—35 to 44 inches; grayish brown (LOYR 5/2) and olive brown (2.5Y 
4/4) calcareous clayey shale. 


The thickness of the solum ranges from 12 to 30 inches. Depth to 
Shale ranges from 20 to 40 inches. The solum is dominantly moderately 
alkaline throughout, but in some pedons the upper few inches is mildly 
alkaline. . 

The А horizon has hue of 10YR, value of 2 ог 3, and chroma of 1 or 2. 
It is light silty clay or silty clay loam and is 5 to 10 inches thick. The B 
horizon has hue of 10YR or 2.5Y, value of 4 or 5, and chroma of 1 to 3. 
It is silty clay: or heavy silty clay loam. The Cl-horizon has hue of 10YR 
or 2.5Y, value of 4 to 6, and chroma of 2 to 4. It is silty clay or clay. It 
commonly contains fragments of calcareous shale, but it is less than 35 
percent coarse fragments. 


Kennebec series 


The Kennebec series consists of deep, moderately well 
drained, moderately permeable soils on flood plains. These 
‘soils formed in silty alluvium. Slopes range from 0 to 3 
percent. 

Kennebec soils are. similar to Olmitz and Reading soils 
and are adjacent to those soils and to Chase, Wabash, and 
Zook soils on the landscape. Chase and Reading soils have 
argillic horizons. They are in higher positions on the land- 
scape than Kennebec soils. Olmitz soils contain more sand 
than Kennebec soils. They are on foot slopes. Wabash and 
Zook soils are darker colored, more clayey, and more 
poorly drained than Kennebec soils. 

Typical pedon of Kennebec silt loam 1,320 feet south 
and 75 feet east of the northwest corner of sec. 2, T. 7 S., 
R. 16 E. 


Ар—0 to 6 inches; very dark brown (10YR 2/2) silt loam, very dark 
grayish brown (10YR 3/2) dry; weak fine granular structure; 
slightly hard, friable; numerous roots; neutral; clear smooth bounda- 


ry. 

А12—6 to 34 inches; very dark brown (10YR 2/2) silt loam, very dark 
grayish brown (10YR 3/2) dry; moderate medium granular struc- 
ture; slightly hard, friable; numerous roots; neutral; gradual smooth 
boundary. 


AC—34 to 48 inches; very dark grayish brown (10YR 3/2) silt loam, 
dark grayish brown (10YR 4/2) dry; moderate fine subangular 
blocky structure; slightly hard, friable; common roots; slightly acid; 
diffuse smooth boundary. 

C1—48 to 60 inches; dark grayish brown (10YR 4/2) silt loam, grayish 
brown (10YR 5/2) dry; moderate medium subangular blocky struc- 
ture; hard, firm; few roots; slightly acid. 


The solum-and the mollic epipedon are more than 36 inches thick. The 
solum ranges from medium acid to neutral. 

The A horizon has hue of 10YR, value of 2 or 3, and chroma of 1 or 2. 
In some pedons value increases 1 or 2 units with increasing depth. This 
horizon is typically silt loam, but in some pedons it is silty clay loam. In 
plaees very dark grayish brown or dark grayish brown loam or clay 
loam overwash has been deposited over the Kennebec soils. The upper 
40 inches averages between 24 and 30 percent clay. The content of clay 
varies below a depth of 40 inches. 


Martin series 


The Martin series consists of deep, moderately well 
drained, slowly permeable soils on uplands. These soils 
formed in residuum derived from interbedded silty and 
clayey shale and clay beds. Slopes range from 3 to 10 per- 
cent. 

Martin soils are similar to Clime, Pawnee, and Wymore 
soils and are adjacent to those soils and to Sogn and Vin- 
land soils on the landscape. Clime soils are less than 40 
inches deep, and Sogn and Vinland soils are less than 20 
inches deep. Pawnee soils contain more sand than Martin 
Soils and formed in glacial till. Wymore soils formed in 
loess. 

Typical pedon of Martin silty clay loam, 3 to 8 percent 
slopes, 1,100 feet north and 100 feet east of southwest 
corner of sec. 28, T. 9 S., В. 13 E. 


А1—0 to 11 inches; black (10YR 2/1) silty clay loam, very .dark gray 
(LOYR ЗЛ) dry; moderate fine granular structure; slightly hard, fri- 
able; numerous roots; medium acid; gradual smooth boundary. 

B1—11 to 17 inches; very dark gray (10УВ 3/1) heavy silty clay loam, 
dark gray (10YR 4/1) dry; moderate fine subangular blocky struc- 
ture; slightly hard, friable; numerous roots; medium acid; gradual 
smooth boundary. 

B21t--17 to 26 inches; very dark grayish brown (10YR 3/2) silty clay, 
grayish brown (10YR 5/2) dry; few fine yellowish brown mottles; 
moderate fine subangular blocky structure; hard, firm; continuous 
and distinet clay films; few plant roots; medium acid; gradual 
smooth boundary. 

B22t—26 to 40 inches; dark grayish brown (10YR 4/2) silty clay, grayish 
brown (10ҮК 5/2) dry; common medium yellowish brown то ев; 
weak medium subangular blocky structure; continuous and distinct 
clay films; very hard, very firm; few fine black concretions; very 
few roots; neutral; diffuse smooth boundary. 

B3—40 to 60 inches; dark grayish brown (LOYR 4/2) silty clay, grayish 
brown (10YR 5/2) dry; common fine yellowish brown mottles; mas- 
sive; very hard, very firm; numerous fine black concretions; very 
few roots; neutral. 


The solum ranges from about 40 to 60 inches in thickness. Depth to 
shale or clay. beds is more than 40 inches. The mollie epipedon ranges 
from 24 to 36 inches in thickness and extends into the upper part of the 
argillic horizon. The A and B horizons are medium acid to neutral, and 
the C horizon is neutral to mildly alkaline. 

The A horizon has hue of 10YR, value of 2 or 3, and chroma of 1 or 2. 
The upper part of the B horizon has hue of 10YR, value of 3 or 4, and 
chroma of 1 or 2. Chroma becomes higher with increasing depth. This 
horizon is clay or silty clay. Mottles are few in the upper part of the ar- 
gillie horizon and common in the lower part. The C horizon is variegated 
clay or silty clay. 
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Olmitz series 


The Olmitz. series consists of deep, well drained and 
moderately well drained soils on alluvial-colluvial fans and 
concave foot slopes. These soils formed in local loamy al- 
luvium and colluvium derived from glacial till. Permeabili- 
ty is moderate or moderately slow. Slopes range from 2 
to 5 percent. 

Olmitz soils are similar to Burchard, Chase, Kennebec, 
Reading, Shelby, and Zook soils and are adjacent to those 
soils and to Wabash soils on the landscape. Burchard and 
Shelby soils have a thinner surface layer than Olmitz 
soils. Chase, Kennebec, Reading, Wabash, and Zook soils 
eontain less sand than Olmitz soils. 

Typical pedon of Olmitz clay loam, 2 to 5 percent 
slopes, 1,320 feet east and 100 feet north of southwest 
corner of sec. 35, T. 5 S., В. 15 E. 


А11—0 to 24 inches; very dark brown (10YR 2/2) clay loam, very dark 
grayish brown (10YR 3/2) dry; weak and moderate fine granular 
Structure; slightly hard, friable; slightly acid; gradual smooth boun- 
dary. 

A12—24 to 32 inches; very dark brown (10Y R 2/2) clay loam, dark gray- 
ish brown (10YR 4/2) dry; moderate fine and medium granular 
Structure; slightly hard, friable; medium acid; diffuse smooth boun- 
dary. 

B1—32 to 48 inches; dark brown (10YR 3/3) clay loam, brown (10YR 
4/3) dry; moderate fine subangular blocky structure; slightly hard, 
friable; medium acid; gradual smooth boundary. 

B2—48 to 60 inches; brown (10YR 4/3) clay loam, brown (LOYR 5/3) dry; 
some darker coatings; weak medium subangular blocky structure; 
hard, firm; medium acid. 


The solum ranges from 40 to more than 60 inches in thickness. Reac- 
tion ranges from strongly acid to neutral In some pedons carbonates 
are below a depth of 40 inches. 

The A horizon has hue of 10YR, value of 2 or 3, and chroma of 1 or 2. 
Recent lighter colored overwash deposits are in some areas. The A 
horizon is 24 to 32 inches thick. It is dominantly clay loam, but it is loam 
in some pedons. The B horizon is clay loam. In some pedons value and 
chroma are 1 or 2 units higher than those of the A horizon. The underly- 
ing material is variably colored clay loam. 


Pawnee series 


The Pawnee series consists of deep, well drained and 
moderately well drained, slowly permeable soils on 
uplands. These soils formed in glacial till. Slopes range 
from 1 to 7 percent. 

Pawnee soils are similar to Martin and Wymore soils 
and are adjacent to those soils and to Burchard, Clime, 
and Shelby soils on the landscape. Burchard and Shelby 
soils are less clayey than Pawnee soils. Martin and 
Wymore soils contain less sand than Pawnee soils. Martin 
soils formed in residuum derived from shale or clay beds, 
and Wymore soils formed in loess. Clime soils are less 
than 40 inches deep. 

Typical pedon of Pawnee clay loam, 3 to 7 percent 
slopes (fig. 9), 400 feet south and 100 feet east of 
northwest corner of sec. 17, T. 7 S., В. 13 E. 


А1—0 to 10 inches; black (10YR 2/1) clay loam, dark gray (10YR 4/1) 
dry; moderate fine granular structure; slightly hard, friable; medi- 
um acid; gradual smooth boundary. 


В1—10 to 16 inches; very dark gray (10YR 3/1) clay loam, dark gray 
(10ҮК 4/1) dry; some very dark gray (10YR 3/1) dry coatings; weak 
very fine subangular blocky structure parting to moderate or strong 
fine granular; slightly hard, friable; medium acid; clear gradual 
boundary. 

B21t—16 to 24 inches; dark brown (10YR 4/3) clay, brown (10YR 5/3) 
dry, dark brown (10YR 3/3) crushed and mixed; many fine distinct 
reddish brown and dark gray mottles; moderate fine subangular 
blocky structure; thin continuous clay films; very hard, very firm; 
few sand grains; slightly hard; gradual smooth boundary. 

B22t—24 to 40 inches; dark brown (10YR 4/3) clay, brown (10YR 4/3) 
dry; common medium faint yellowish brown mottles; weak medium 
subangular blocky structure, nearly massive; thin continuous clay 
films; very hard, very firm; few small pebbles; few black concre- 
tions; neutral; clear smooth boundary. 

B3—40 to 52 inches; yellowish. brown (10YR 5/6) clay, yellowish brown 
(10YR 5/6) dry; some darker coatings; massive; very hard, very 
firm; numerous dark stains; few accumulations of calcium car- 
bonate; moderately alkaline; clear smooth boundary. 

C—52 to 60 inches; yellowish brown (10YR 5/4) clay, light yellowish 
brown (10YR 6/4) dry; massive; very hard, very firm; numerous 
dark stains; few accumulations of calcium carbonate; moderately al- 
kaline. . 


The solum ranges from 36 to 60 inches in thickness. Reaction ranges 
from medium acid to neutral in the upper part of the solum and from 
neutral to moderately alkaline in the lower part of the solum and in the 
C horizon. The тоШе epipedon is 10 to 18 inches thick. 

The A horizon has hue of 10YR, value of 2 or 3, and chroma of 1 or 2. 
The argillie horizon has hue of 10YR, value of 3 or 4, and chroma of 2 or 
3. Chroma and value become higher with increasing depth. This horizon 
is more than 40 percent clay. It is mottled. In some pedons accumula- 
tions of calcium carbonate are below a depth of 30 inches. 


Reading series 


The Reading series consists of deep, well drained, 
moderately slowly permeable soils on terraces or high 
bottoms. These soils formed in thick deposits of silty allu- 
vium. Slopes are 0 to 2 percent. 

Reading soils are similar to Chase, Kennebec, Olmitz, 
and Zook soils and are adjacent to those soils and to 
Wabash soils on the landseape. Chase, Wabash, and Zook 
soils have a fine textured control section and are darker 
colored than Reading soils. Kennebec, Wabash, and Zook 
soils do not have argillie horizons. Olmitz soils have a 
fine-loamy control section. . 

Typieal pedon of Reading silt loam 700 feet west and 
100 feet north of southeast corner of sec. 30, T. 9 S., К. 14 
E. 


Ар—0 to 8 inches; black (10YR 2/1) silt loam, very dark gray (10YR 3/1) 
dry; weak, very fine granular structure; slightly hard, friable; medi- 
um acid; clear smooth boundary. 

A12—8 to 17 inches; black (10YR 2/1) silty clay loam, very dark gray 
(10YR 3/1) dry; moderate fine and medium granular structure; 
slightly hard, friable; medium acid; gradual smooth boundary. 

B1—17 to 21 inches; very dark brown (10YR 2/2) silty clay loam, very 
dark grayish brown (10YR 3/2) dry; moderate fine subangular 
blocky structure; slightly hard, friable; medium acid; gradual 
smooth boundary. 

B21t—21 to 32 inches; very dark grayish brown (10YR 3/2) silty clay 
loam, grayish brown (10YR 5/2) dry; thin dark coatings; moderate 
fine subangular blocky structure; hard, firm; medium acid; gradual 
smooth boundary. 

B22t—32 to 50 inches; dark brown (10YR 4/3) silty clay loam, brown 
GOYR 5/3) dry; thin patchy dark coatings; weak medium subangular 
blocky structure; hard, firm; medium acid; gradual smooth bounda- 
ry. 
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B3—50 to 60 inches; dark brown (10YR 4/3) silty clay loam, brown 
(10YR 5/3) dry; few patchy dark coatings; few fine yellowish brown 
mottles; massive; very hard, very firm; slightly acid. 


The thickness of solum ranges from 40 to more than 60 inches. The 
mollic epipedon is more than 24 inches thick. The A and В horizons аге 
medium acid or slightly acid, and the C horizon, below a depth of 40 
inches, is moderately alkaline in some pedons. 

The A horizon has hue of 10YR and value and chroma of less than 3. 
It is silt loam or silty elay loam. The B horizon has hue of 10YR or 
7.5YR and value and chroma of 2 to 4. The clay content is between 28 
and 35 percent. The C horizon is silty clay loam or light silty clay. It has 
hue of 10YR or 7.5YR, value 4 or 5, and chroma 2 to 4. In some pedons 
faint mottles are below a depth of 40 inches. In some segregated lime is 
below a depth of 40 inches. 


Shelby series 


The Shelby series consists of deep, moderately well 
drained, moderately slowly permeable soils on uplands. 
These soils formed in glacial till that is 5 to 12 feet thick. 
Slopes range from 4 to 25 percent. 

Shelby soils are similar to Burchard and Olmitz soils 
and are commonly adjacent to those soils and to Pawnee 
and Wymore soils on the landscape. Burchard soils have 
streaks or pockets of soft lime between depths of 15 and 
30 inches. Pawnee and Wymore soils contain more clay in 
the argillic horizon than Shelby soils. Also, they are less 
sloping and higher lying. Olmitz soils have a thicker sur- 
face layer than Shelby soils and contain more sand. They 
are below those soils on concave foot slopes. 

Typical pedon of Shelby clay loam (fig. 10), in an area 
of Burchard-Shelby clay loams, 7 to 12 percent slopes, 550 
feet east and 50 feet south of northwest corner of sec. 13, 
T. 6 S, В. 14 E. 


А1—0 to 15 inches; very dark brown (10YR 2/2) clay loam, very dark 
grayish brown (10YR 3/2) dry; moderate fine granular structure; 
slightly hard, friable; few pebbles and sand grains; neutral; gradual 
smooth boundary. 

B21t—15 to 20 inches; dark brown (10YR 4/3) clay loam, brown (10YR 
5/3) dry; moderate fine granular structure; slightly hard, friable; 
thin clay films; few pebbles and sand grains; medium acid; gradual 
smooth boundary. 

B22t—20 to 32 inches; brown (10YR 5/3) clay loam, pale brown (10YR 
6/3) dry; few fine yellowish brown mottles; moderately fine and 
medium subangular blocky structure; hard, firm; continuous clay 
films; few pebbles and sand grains; medium acid; diffuse smooth 
boundary. 

B23t—32 to 43 inches; brown (10YR 5/3) clay loam, pale brown (10YR 
6/3) dry; numerous coarse yellowish brown mottles; moderate medi- 
um subangular blocky structure; hard, firm; thin continuous clay 
films; few pebbles and sand grains; medium acid; clear smooth 
boundary. 

C—48 to 60 inches; yellowish brown (10YR 5/4) clay loam, yellowish 
brown (10YR 5/4) dry; some gray spots and dark staining; massive; 
hard, firm; few pebbles; numerous accumulations of calcium car- 
bonate; moderately alkaline. 


The solum ranges from 30 to 60 inches in thickness. The A and B 
horizons are medium acid or strongly acid, and the C horizon ranges 
from medium acid to moderately alkaline. In some pedons accumulations 
of calcium carbonate are below a depth of 30 inches. 

The A horizon has hue of LOYR, value of 2 or 8, and chroma of 1 or 2. 
It is dominantly clay loam, but in some pedons it is loam or silt loam. 
The argillic horizon has hue of 10YR, value of 4 or 5, and chroma of 3 to 
6. It is clay loam averaging between 32 and 35 percent clay. Some 


pedons have thin layers that are more clayey. Mottles are generally 
evident below a depth of 20 inches. In some pedons sand and or gravel 
pockets are below a depth of 30 inches. The C horizon is coarsely mot- 
tled, dark yellowish brown, yellowish brown, or light brownish gray 
heavy clay loam. 


Sogn series 


The Sogn series consists of shallow, somewhat exces- 
sively drained, moderately permeable soils on uplands. 
These soils formed in residuum derived from the underly- 
ing limestone. Slopes range from 5 to 15 percent. 

Sogn soils are similar to Clime and Vinland soils and 
are commonly adjacent to those soils and to Martin soils 
on the landscape. Clime and Martin soils are not underlain 
by bedrock within a depth of 20 inches. The paralithic 
contact in Vinland soils is within a depth of 20 inches. 

Typical pedon of Sogn silty clay loam, in an area of 
Clime-Sogn complex, 5 to 20 percent slopes, 1,620 feet 
north and 100 feet west of southeast corner of sec. 16, T. 
9 S., R. 13 E. 


A1—0 to 12 inches; black (10YR 2/1) silty clay loam, very dark gray 
(10YR 3/1) dry; weak fine granular structure; slightly hard, friable; 
lower 6 iriches is about 5 to 10 percent limestone fragments; mildly 
alkaline; abrupt smooth boundary. 

R—12 inches; limestone. 


The thickness of solum and the depth to hard limestone range from 4 
to 20 inches. Reaction is slightly acid, neutral, or moderately alkaline. 
The A horizon has hue of 10YR, value 2 or 3, and chroma of 1 or 2. The 
content of limestone fragments ranges from about 4 to 35 percent of the 
soil mass. 


Vinland series 


The Vinland series consists of shallow, somewhat exces- 
sively drained, moderately permeable soils on uplands. 
These soils formed т residuum derived from interbedded 
sandstone and shale. Slopes range from 5 to 40 percent. 

Vinland soils are similar to Clime and Sogn soils and 
are commonly adjacent to Martin and Sogn soils on the 
landscape. Clime and Martin soils are not underlain by 
bedrock within a depth of 20 inches. Sogn soils formed in 
residuum derived from limestone and have a lithic con- 
tact. 

Typical pedon of Vinland silty clay loam, in an area of 
Vinland-Sogn complex, 5 to 20 percent slopes, 75 feet east 
and 50 feet south of northwest corner of sec. 34, T. 9 S., 
R. 16 E. 


А1—0 to 5 inches; very dark grayish brown (10YR 3/2) silty clay loam, 
dark grayish brown (10YR 4/2) dry; moderate medium and fine 
granular structure; hard, friable; slightly acid; gradual smooth boun- 
dary. 

B2—5 to 11 inches; very dark brown (10YR 2/2) silty clay loam, very 
dark grayish brown (10YR 3/2) dry; weak medium and fine suban- 
gular blocky strueture; hard, firm; few small shale and siltstone 
fragments; slightly acid; gradual smooth boundary. 

C—11 to 17 inches; mixed grayish brown (2.5Y 5/2) and dark grayish 
brown (10YR 4/2) silty clay loam, light yellowish brown (2.5Y 6/4) 
and brown (10YR 5/3) dry; weak fine blocky structure grading to 
massive; hard, friable; common small shale fragments; slightly acid; 
clear wavy boundary. 

C—17 inches; weathered interbedded silty and sandy shale. 
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The solum and the depth to shale are 10 to 20 inches. Reaction ranges 
from slightly acid to mildly alkaline. The texture is silty clay loam, silt 
loam, or loam. The content of shale fragments i is, by volume, less than 15 
percent. It increases with increasing depth. 

The A horizon has hue of 10YR, value 2 or 3, and chroma 1 or 2. It is 
4 to 11 inches thick. The B horizon has hue of 10YR, value of 2 to 5, and 
chroma 2 to 4. The underlying shale is silty to sandy. 


Wabash series 


The Wabash series consists of deep, very poorly 
drained, very slowly permeable soils in low or depres- 
sional areas on large flood plains. These soils formed’ т 
fine textured alluvium. Slopes are 0 to 2 percent; they are 
mostly less than 1 percent. 

Wabash soils are similar to Zook soils and are com- 
monly adjacent to those soils and to Chase, Kennebec, Ol- 
mitz, and Reading soils on the landscape. Chase and 
Reading soils have argillic horizons. Kennebec and Read- 
ing soils have a less clayey control section than Wabash 
soils, Olmitz soils contain more sand, and Chase and Zook 
soils have a less clayey surface layer. 

Typical pedon of Wabash silty clay 1,540 feet. east and 
50 feet north of southwest corner of sec. 27, T. 9 S., R. 13 
E. 


А1—0 to 24 inches; black (10YR 2/1) silty clay, very dark gray (10YR 
3/1) dry; moderate medium subangular blocky structure; very hard, 
firm; medium acid; diffuse smooth boundary. 

Blg—24 to 42 inches; very dark gray (10YR 3/1) silty clay, gray (10YR 
5/1) dry; weak medium subangular blocky structure; very hard, 
very firm; medium acid; diffuse smooth boundary. 

B2g—42 to 60 inches; dark grayish brown (2.5Y 4/2) silty clay, grayish 
brown (2.5Y 5/2) dry; few fine distinct yellowish brown mottles; 
weak fine subangular blocky structure; very hard, very firm; mildly 
alkaline. 


The solum ranges from 40 to more than 60 inches in thickness. The 
upper part of the solum ranges from medium acid to neutral and the 
lower part from slightly acid to moderately alkaline. In some pedons 
earbonates are below a depth of 40 inches. 

The texture is dominantly silty clay. In some pedons, however, the A 
horizon is silty clay loam less than 12 inches thick. The A horizon and 
the upper part of the B horizon have hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. Color value of the lower part of the B horizon is 1 or 2 
units higher than that of the upper part. 


Wymore series 


The Wymore series consists of deep, moderately well 
drained and well drained,. slowly permeable soils on 
uplands. These soils formed in silty loess. Slopes range 
from 1 to 5 percent. 

Wymore soils are similar to Martin and Pawnee soils 
and are adjacent to those soils and to Burchard and Shel- 
by soils on the landscape. Burchard, Pawnee, and Shelby 
‘soils contain more sand than Wymore soils and formed in 
glacial till. Martin soils formed in residuum derived from 
shale or clay beds. Burchard and Shelby soils have a less 
clayey argillic horizon than Wymore soils. 

Typical pedon of Wymore silty clay loam, 1 to 3 percent 
slopes, 1,600 feet west and 100 feet south of northeast 
corner of sec. 18, T. 6 S, R. 13 E. 


А1—0 to 6 inches; very dark gray (10YR 3/1) silty clay loam, dark gray 
(10YR 4/1) dry; moderate medium granular structure; friable; 
slightly acid; clear smooth boundary. 

B1—6 to 10 inches; very dark brown (10YR 2/2) silty clay loam, dark 
gray (10ҮЕ 4/1) dry; moderate fine and very fine blocky structure; 
firm; gray silt coatings on ped faces; medium acid; clear smooth 
boundary. 

B21t—10 to 18 inches; very dark grayish brown (10YR 3/2) silty clay, 
grayish brown (10YR 5/2) dry; moderate medium and fine blocky 
structure; very firm; gray silt coatings on vertical ped faces; few 
fine iron and manganese concretions; slightly acid; gradual smooth 
boundary. 

B22t—18 to 32 inches; dark grayish brown (10YR 4/2) silty clay, grayish 
brown (10YR 5/2) dry; few fine distinct strong brown (7.5YR 5/6) 
and few faint gray (10YR 5/1) mottles; moderate medium and fine 
blocky structure; very firm; films on ped faces; few fine iron and 
manganese concretions; neutral; gradual smooth boundary. 

B3—32 to 43 inches; dark grayish brown (10YR 4/2) silty clay loam, 
grayish brown (10YR 5/2) dry; common fine and medium distinct 
strong brown (7.5YR 5/6) mottles; weak medium and fine blocky 
structure; firm; common fine iron and manganese concretions; few 
calcium carbonate concretions; mildly alkaline; gradual smooth boun- 
dary. 

C1—43 to 60 inches; mixed brown (10YR 4/3) grayish brown (10YR 
5/2), and pale brown (10YR 6/3) silty clay loam, light brownish gray 
(10YR 6/2) dry; massive; friable; common fine iron and manganese 
coneretions and stains; mildly alkaline. 


The thickness of.the solum ranges from 36 to 50 inches. Calcareous 
concretions are below a depth of 30 inches. The solum ranges from 
medium acid in the upper part to neutral or moderately alkaline in the 
lower part. The mollie epipedon is 12 to 18 inches thick and extends into 
the argillie, or B2t, horizon. 

The A horizon has hue of 10YR, value of 2 or 3, and chroma of 1 or 2. 
The thickness of the A horizon combined with that of the B1 horizon 
ranges from about 4 to 15 inches. The argillic horizon is silty clay that is 
about 40 to 45 percent clay. The upper part of the B2t horizon has hue 
of 10YR or 2.5Y, valué of 2 to 4, and chroma of 2 to 4. Mottles are 
evident in the lower part of the argillic horizon. A buried horizon is 
below a depth of 30 inches in some pedons. 


Zook series 


The Zook series consists of deep, poorly drained, slowly 
permeable soils on flood plains. These soils formed in fine 
textured alluvium. Slopes are 0 to 2 percent. 

Zook soils are similar to Chase, Olmitz, Reading, and 
Wabash soils and are adjacent to those soils and to Ken- 
nebec soils on the landscape. Chase and Reading soils 
have argillie horizons. Kennebec and Reading soils have a 
less clayey control section than Zook soils. Olmitz soils 
eontain more sand than Zook soils, and Wabash soils have 
a more clayey surface layer. 

Typical pedon of Zook silty clay loam 450 feet east and 
100 feet north of the southwest corner of sec. 35, T. 6 S., 
R. 15 E. 


A1—0 to 18 inches; black (10YR 2/1) silty clay loam, very dark gray 
(10YR 3/1) dry; moderate medium granular structure; weak fine 
granular structure in the upper 6 inches; hard, firm; neutral; 
gradual smooth boundary. 

A3—18 to 38 inches; black (10YR 2/1) silty clay, very dark gray (10YR 
3/1) dry; few fine distinct grayish brown (2.5Y 5/2) mottles; weak 
medium subangular blocky structure; nearly massive; very hard, 
very firm; neutral; diffuse smooth boundary. 

Bg—38 to 60 inches; dark gray (10YR 4/1) silty clay, gray (10YR 5/1) 
dry; few fine distinct strong brown (7.5YR 5/6) mottles; few fine 
black stains; weak medium subangular blocky structure; extremely 
hard, extremely firm; neutral. 
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The solum is 36 to more than 60 inches thick. Reaction ranges from 
medium acid to mildly alkaline. The mollie epipedon ranges from 36 to 
50 inches in thickness. 

The A horizon is 26 to 40 inches thick. The upper part is silty clay 
loam 12 to 24 inches thick. The lower part is silty clay. The A horizon 
ranges from 32 to 42 percent clay. It has hue of 10YR, value of 3 or less, 
and chroma of 1 or less. Color value of the B horizon is 1 or 2 units 
higher than that of the A horizon. The clay content ranges from 38 to 46 
percent. 


Classification of the soils 


The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 1965. 
Readers interested in further details about the system 
should réfer to the latest literature available (7, 10). 

The system of classification has six categories. 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and series. 
In this system the classification is based on the different 
soil properties that can be observed in the field or those 
that can be inferred either from other properties that are 
observable in the field or from the combined data of soil 
science and other disciplines. The properties selected for 
the higher categories are the result of soil genesis or of 
factors that affect soil genesis. In table 18, the soils of the 
survey area are classified according to the system. 
Categories of the system are discussed in the following 
paragraphs. 

ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of domi- 
nant soil-forming processes that have taken place. Each 
order is identified by a word ending in sol. An example is 
Mollisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that are selected to 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Udoll (Ud, meaning humid, plus oll, 
from Mollisol). 


GREAT GROUP. Each suborder is divided into great. 


groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; soil 
moisture and temperature regimes; and base status. Each 
great group is identified by the name of a suborder and a 
prefix that suggests something about the properties of 
the soil. An example is Argiudolls (Argi, meaning argillic 
horizons, plus «doll, the suborder of Mollisols that have a 
udic moisture regime). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the great 
groups, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other or- 
ders, suborders, or great groups; and the extragrades, 
which have some properties that are representative of 
the great groups but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 


one or more adjectives preceding the name of the great 
group. The adjective Typic identifies the subgroup that is 
thought to typify the great group. An example is Typic 
Argiudolls. 

FAMILY. Families are established within.a subgroup 
on the basis of similar physical and chemical properties 
that affect management. Among the properties con- 
sidered in horizons of major biological activity below plow 
depth are particle-size distribution, mineral content, tem- 
perature regime, thickness of the soil penetrable by roots, 
consistence, moisture equivalent, soil slope, and per- 
manent cracks. A family name consists of the name of a 
subgroup and a series of adjectives. The adjectives are 
the class names for the soil properties used as family dif- 
ferentiae. An example is fine-loamy, mixed, mesic Typic 
Argiudolls. | 

SERIES. The series consists of soils that formed in a 
particular kind of material and have horizons that, except 
for texture of the surface soil or of the underlying sub- 
stratum, are similar in differentiating characteristics and 
in arrangement in the soil profile. Among these charac- 
teristics: are color, texture, structure, reaction, con- 
sistence, and mineral and chemical composition. 


Formation of the soils 


Soil forms through the physical and chemical weather- 
ing of deposited or accumulated geologic material. The 
characteristics of the soil at any given point are deter- 
mined by (1) the physical and mineralogical composition 
of the parent material; (2) the climate under which the 
soil material has accumulated and existed since accumula- 
tion; (8) the plant and animal life on and in the soil; (4) 
the relief, or lay of the land; and (5) the length of time 
the forces of soil formation have acted on the soil materi- 
al. 

Climate and plant and animal life, chiefly plants, are ac- 
tive factors of soil formation. They act on the parent 
material that has accumulated through the weathering of 
rocks and slowly change it to a natural body that has 
genetically related horizons. The effects of climate and 
plant and animal life are conditioned by relief. The parent 
material also affects the kind of soil profile that forms 
and, in extreme cases, determines it almost entirely. 
Finally, time is needed for changing the parent material 
into a soil. The length of time varies, but some time is al- 
ways required for differentiation of soil horizons. Usually, 
a long time is required for distinct horizons to form. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can be 
made regarding the effect of any one factor unless condi- 
tions are specified for the other four. Many of the 
processes of soil formation are unknown. The following 
paragraphs relate the factors of soil formation to the soils 
in the survey area. 
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Parent material 


Parent material is the unconsolidated material in which 
soils form. It forms as a result of the weathering of rocks 
through the processes of freezing and thawing, as the 
result of soil blowing, and as a result of the grinding of 


rocks by rivers and glaciers. It also forms as a result of 
chemical processes. 


The soils of Jackson County formed in material derived 
from four primary sources (11): (1) Pennsylvanian and 
Permian limestone and shale, (2) Kansan glacial till, (3) 
loess, and (4) recent alluvium. 

Pennsylvanian and Permian limestone and shale crops 
out along steep slopes adjacent to drainageways. The 
limestone ranges from the Rulo limestone in the 
southeast corner of the county to the Threemile limestone 
in a few small areas in the. extreme western part. In 
these few areas, the limestone is weathered and only a 
bed of irregular chert nodules remains. Residuum 
weathered from the bedrock is the parent material of 
Clime, Martin, Sogn, and Vinland soils. 

Some of the shale is sufficiently sandy to be a source of 
ground water. Most of the limestone, however, produces 
meager supplies of water. 

Kansas glacial till was deposited over bedrock by the 
Kansan glacier, ‘which contained silt, «ау, зап, and 
gravel. It is the parent material of Burchard, Pawnee, and 
Shelby soils. These soils vary widely in character and 
productivity. Fertility ranges from high to low. Some of 
these soils contain much organic matter; others, little. 
Burchard and Shelby soils are well drained and moderate- 
ly well drained. Pawnee soils have a slowly permeable 
subsoil. 

Long after the Kansan till was deposited, layers of 
loess, or wind-blown silt, were deposited. Apparently, 
much of the loess was blown in from the valley of the 
Missouri River. As thè distance from the river increases, 
the depth of loess is less and the texture is finer. The 
wind-blown loess contains no grit or pebbles. Wymore 
soils formed in loess. They have a slowly permeable sub- 
soil, . 

The alluvium in the county has been deposited in recent 
time. It is the most variable of all the parent material in 
the county. Variations in the texture of the alluvial sedi- 
ments and in drainage are responsible for most of the dif- 
ferences among the soils formed in alluvium. 

Alluvium recently deposited on the bottom of streams 
is the parent material of Chase, Kennebec, Olmitz, Read- 
ing, Wabash, and Zook soils. Kennebec and Reading soils 
formed in friable silty material deposited by water that 
was moving fairly rapidly. Wabash and Zook soils formed 
in clayey alluvium deposited. by less rapidly moving 
water. In some areas of Chase and Olmitz soils next to 
the uplands, colluvium was mixed with the alluvium. 


Climate 


Climate influences the physical and chemical processes 
of weathering and the biological forces at work in the soil 
material. Generally, the. soil-forming processes become 
more active as the soil warms, if the moisture is 
adequate, but they are limited by either inadequate 
moisture or excess moisture. 

Climate is uniform throughout the county. The seasonal 
variations in temperature are wide. Most of the rainfall 
occurs in spring and fall, when a large proportion of the 
land is freshly cultivated and highly susceptible to sheet 
and gully erosion caused by uncontrolled runoff. 

The effect of climate is modified by topography. The 
amount of rainfall that soaks into the soil and the amount 
that runs off depend partly on slope. The larger the 
amount of water that percolates through the soil the 
more the soil is leached. Also, more of the clay particles 
are transported into the subsoil Rainfall stimulates the 
growth of plants, which, in turn, promotes the accumula- 
tion of organic matter and darkens the surface layer. 


Plant and animal life 


Living organisms, including plant and animal life, live 
on and in the soils and contribute to the development of a 
soil profile. 

The climate of Jackson County favors the growth of 
tall prairie grasses, such as big bluestem, little bluestem, 
switchgrass, and indiangrass. Some trees grow along 
streams. 

Plants provide organic matter, which improves soil 
structure. They also provide a cover for the soil, which 
reduces runoff, improves the rate of water intake, and 
reduces the loss of moisture through evaporation. The na- 
ture of the soil material in a climatic region. determines 
the kind of vegetation.. The fibrous grass roots provide 
organic matter and darken the surface layer in most 
prairie soils. Plant residue and channels made by plant 
roots improve water percolation and aeration. Plantlife af- 
fects animal life by providing favorable conditions for soil 
organisms and food and cover for burrowing animals. 

Soil organisms, such as bacteria and fungi, help in the 
weathering of rocks or shale and the decomposition of or- 
ganic matter. They influence the chemical, physical, and 
biological process of soil formation. Worms and larger 
burrowing animals modify the soil profile. 


Relief 


Relief is the gradient, length, and shape of slopes and 
their pattern. It influences soil formation through its ef- 
fect on drainage, runoff, and erosion. The movement of 
water on the surface and in the soil is affected by relief. 
The landscape of the county is one of gently sloping to 
steep uplands that have been thoroughly dissected by nu- 
merous small streams. Nearly level to depressional areas 
are adjacent to the major streams. 
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Steep slopes can increase runoff, reduce the amount of 
moisture that enters the soil, and increase the risk of ero- 
sion. As a result, the steeper soils are thinner and have a 
less well developed profile. Vinland soils are an example. 

On gently sloping and sloping soils, water runs off 
slowly and more water soaks into the soil. The amount of 
water that penetrates the soil depends on the permeabili- 
ty. Many of the gently sloping and moderately sloping 
soils in Jackson County have well developed profiles with 
contrasting horizons that reflect the effects of water in 
the leaching of clay particles and soil minerals. Pawnee, 
Martin, and Wymore soils are examples. 

Moderately sloping and moderately steep soils that 
formed in permeable parent material have moderately 
developed profiles. Burchard and Shelby soils are exam- 
ples. 


Time 


Time is required for parent material to be changed into 
a soil. Maturity of soils is expressed in terms of the 
degree of profile: development. Soils that formed in 
parent material of the same age can differ in maturity. 
Those that show little or no evidence of profile develop- 
ment are immature, and those that have well expressed 
horizons are mature. The degree of profile development 
depends on the interaction of all the soil-forming factors. 

The soils in Jackson County range from immature to 
mature. Those on the bottom land are subject to varying 
degrees of flooding and receive varying amounts of new 
sediments when they are flooded. These soils generally 
have a thick, dark colored surface layer. The continual ad- 
dition of sediments has helped to retard soil formation. 
Kennebec soils are an example of immature soils on bot- 
tom land. Martin, Pawnee, and Wymore soils, which have 
distinct horizons, are considered mature. 
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Glossary 


ABC soil. A soil having an A, a B, and a C horizon. 

AC soil. A soil having only an A and a C horizon. Commonly such soil 
formed in recent alluvium or on steep rocky slopes. 

Aggregate, soil. Many fine particles held in a single mass or cluster. 
Natural soil aggregates, such as granules, blocks, or prisms, are 
called peds. Clods are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, deposited on land by 
streams. ` 

Area reclaim. An area difficult to reclaim after the removal of soil for 
construction and other uses. Revegetation and erosion contro] are 
extremely difficult. 

Available water capacity (available moisture capacity). The capacity 
of soils to hold water available for use by most plants. It is com- 
monly defined as the difference between the amount of soil water 
at field moisture capacity and the amount at wilting point. It is 
commonly expressed as inches of water per inch of soil. The capaci- 
ty, in inches, in a 60-inch profile or to a limiting layer is expressed 
as— 


Inches 


...More than 9 


Bedding system. Plowing or grading the surface into a series of 
elevated beds separated by shallow ditches to implement surface 
drainage. 

Bedrock. The solid rock that underlies the soil and other unconsolidated 
material or that is exposed at the surface. 

Bottom land. The normal flood plain of a stream, subject to frequent 
flooding. 

Boulders. Rock fragments larger than 2 feet (60 centimeters) in diame- 
ter. 

Calcareous soil. А soil containing enough calcium carbonate (commonly 
with magnesium carbonate) to effervesce (fizz) visibly when treated 
with cold, dilute hydrochlorie acid. A soil having measurable. 
amounts of caleium carbonate or magnesium carbonate. 

Clay. As a soil separate, the mineral soil particles less than 0.002 mil- 
limeter in diameter. As a soil textural class, soil material that is 40 
percent or more clay, less than 45 percent sand, and less than 40 
percent silt. 

Clay film. A thin coating of oriented clay on the surface of a soil ag- 
gregate or lining pores or róot channels. Synonyms: clay coat, clay 
skin. 

Colluvium. Soil material, rock fragments, or both moved by creep, slide, 
or local wash and deposited at the bases of steep slopes. 

Complex slope. Irregular or variable slope. Planning or constructing 
terraces, diversions, and other water-control measures is difficult. 

Complex, soil. A map unit of two or more kinds of soil occurring in 
such an intricate pattern that they cannot be shown separately on a 
soil map at the selected scale of mapping and publication. 

Compressible. Excessive decrease in volume of soft soil under load. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, and 
colors ‘consisting of concentrated compounds or cemented soil 
grains. The composition of most concretions is unlike that of the 
surrounding soil Caleium earbonate and iron oxide are common 
compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with which a lump 
can be crushed by the fingers. Terms commonly used to describe 
consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together in a 
mass. 
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Friable.—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together into a 
lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 
Plastic.—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled between 
thumb and forefinger. 

Sticky.— When wet, adheres to other material and tends to stretch 
somewhat and pull apart rather than to pull free from other materi- 
al. 

Hard.—When dry, moderately resistant to pressure; can be broken 
with difficulty between thumb and forefinger. 

Sof.—When dry, breaks into powder or individual grains under 
very slight pressure. . 

Cemented.—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing crops in strips 
that follow the contour. Strips of grass or close-growing crops are 
alternated with strips of clean-tilled erops or summer fallow. 

Control section. The part of the soil on which classification is based. 
The thickness varies among different kinds of soil, but for many it 
is 40 or 80 inches (1 or 2 meters). : 

Corrosive. High risk of corrosion to uncoated steel or deterioration of 
concrete. 

Cover erop. À close-growing erop grown primarily to improve and pro- 
tect the soil between periods of regular erop production, or a crop 
grown between trees and vines in orchards and vineyards. 

Crop residue management. Maintaining stubble, stalks, and other crop 
residue on the surface to control erosion and soil blowing, conserve 
water, and decrease evaporation. 

Crop rotation. A planned sequence of crops grown in regular recurring 


succession оп ће same land, as contrasted with continuous culture’ 


of one crop and with a haphazard sequence of different crops. 

Decreasers. The most heavily grazed climax range plants. Because they 
are the most palatable, they are the first to be destroyed by over- 
grazing. 

Deferred grazing. A delay in grazing until range plants have reached a 
specified stage of growth. Grazing is deferred in order to inerease 
the vigor of forage and to allow desirable plants to produce seed. 
Contrasts with continuous grazing and rotation grazing. 

Depth to rock. Bedrock at a depth that adversely affects the specified 
use. 

Diversion (or diversion terrace). A ridge of earth, generally a terrace, 
built to protect downslope areas by diverting runoff from its natu- 
ral course. 

Drainage class (natural) Refers to the frequency and duration of 
periods of saturation ov partial saturation during soil formation, as 
opposed to altered drainage, which is commonly the result of artifi- 
cial drainage or irrigation but may be caused by the sudden deepen- 
ing of channels or the blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: | 
Excessively drained.—Water is removed from the soil very rapidly. 
Excessively drained soils are commonly very coarse textured, rocky, 
or shallow. Some are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed from the soil 
rapidly. Many somewhat excessively drained soils are sandy and 
rapidly pervious. Some are shallow. Some are so steep that much of 
the water they receive is lost as runoff. All are free of the mottling 
related to wetness. 

Well drained.—Water is removed from the soil readily, but not 
rapidly. It is available to plants throughout most of the growing 
season, and wetness does not inhibit growth of roots for significant 
periods during most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of mottling. 
Moderately well drained.—Water is removed from the soil 
somewhat slowly during some periods. Moderately well drained soils 
are wet for only a short time during the growing season, but 
periodieally for long enough that most mesophytic crops are af- 
fected. They commonly have a slowly pervious layer within or 


directly below the solum, or periodically receive high rainfall, or 
both. 


Somewhat poorly drained.—Water is removed slowly enough that 
the soil is wet for significant periods during the growing season. 
Wetness markedly restricts the growth of mesophytie crops unless 
artificial drainage is provided. Somewhat poorly drained soils com- 
monly have a slowly pervious layer, a high water table, additional 
water from seepage, nearly continuous rainfall, or a combination of 
these. 

Poorly dvained.— Water is removed so slowly that the soil is satu- 
rated periodically during the growing season or remains wet for 
long periods. Free water is commonly at or near the surface for 
long enough during the growing season that most mesophytic crops 
cannot be grown unless the soil is artificially drained. The soil is not 
continuously saturated in layers directly below plow depth. Poor 
drainage results from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rainfall, or a combina- 
tion of these. 

Very poorly drained.— Water is removed from the soil so slowly 
that free water remains at or on the surface during most of the 
growing season. Unless the soil is artificially drained, most 
mesophytie erops cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently ponded. Yet, where 
rainfall is high and nearly continuous, they can have moderate or 
high slope gradients, as for example in "hillpeats" and “climatic 
moors." ñ 

Drainage, surface. Runoff, or surface flow of water, from an area. 

Erosion. The wearing away of the land surface by running water, wind, 
ice, or other geologic agents and by such processes as gravitational 
creep. 

Erosion (geologic). Erosion caused by geologie processes acting over 
long geologic periods and resulting in the wearing away of moun- 
tains and the building up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 

Erosion (accelerated). Erosion much more rapid than geologic ero- 
sion, mainly as a result of the activities of man or other animals or_ 
of a catastrophe in nature, for example, fire, that exposes a bare 
surface. 

Excess fines. Excess.silt and clay. The soil does not provide a source of 
gravel or sand for construction purposes. 

Favorable. Favorable soil features for the specified use. 

Fertility, soil. The quality that enables a soil to provide plant nutrients, 
in adequate amounts and in proper balance, for the growth of 
specified plants when light, moisture, temperature, tilth, and other 
growth factors are favorable. 

Fine textured (heavy texturéd) soil. Sandy clay, silty clay, and clay. 

First bottom. The normal flood plain of a stream, subject to frequent or 
occasional flooding. 

Flooding. The temporary covering of soil with water from overflowing 
streams, runoff from adjacent slopes, and tides. Frequency, dura- 
tion, and probable dates of occurrence are estimated. Frequency is 
expressed as none, rare, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but possible under 
unusual weather conditions; occasional that it occurs on an average 
of once or less in 2 years; and frequent that it occurs on an average 
of more than once in 2 years. Duration is expressed as very brief if 
less than 2 days, brief if 2 to 7 days, and long if more than 7 days. 
Probable dates are expressed in months; November-May, for exam- 
ple, means that flooding ean occur during the period November 
through May. Water standing for short periods after rainfall or 
commonly covering swamps and marshes is not considered flooding. 

Flood plain. A nearly level alluvial plain that borders a stream and is 
subject to flooding unless protected artificially. 

Foot slope. The inclined surface at the base of a hill. 

Frost action. Freezing and thawing of soil moisture. Frost aetion can 
damage structures and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers especially to the 
processes or soil-forming factors responsible for the formation of 
the solum, or true soil, from the unconsolidated parent material. 

Glacial till (geology). Unassorted, nonstratified glacial drift consisting 
of clay, silt, sand, and boulders transported and deposited by glacial 
ice. ; 
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Grassed waterway. A natural or constructed waterway, typically broad 
and shallow, seeded to grass as protection against erosion. Conducts 
surface water away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 inches (2 millime- 
ters to 7.5 centimeters) in diameter. An individual piece is a pebble. 

Green manure (agronomy). A soil-improving crop grown to be plowed 

. _ under in an early stage of maturity or soon after maturity. 

Gully. A miniature valley with steep sides cut by running water and 
through which water ordinarily runs only after rainfall. The distinc- 
tion between a gully and a rill is one of depth. A gully generally is 
an obstacle to farm machinery and is too deep to be obliterated Ьу 
ordinary tillage; a rill is of lesser depth and can be smoothed over 
by ordinary tillage. 

Habitat. The natural abode of a plant or animal; refers to the kind of 


environment in which a plant or animal normally lives, as opposed. 


to the range or geographical distribution. 

Horizon, soil. A layer of soil, approximately parallel to the surface, hav- 
ing distinct characteristics produced by soil-forming processes. The 
major horizons of mineral soil are as follows: 

O horizon.—An organic layer, fresh and decaying plant residue, at 
the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming at or near the 
surface, in which an accumulation of humified organic matter is 
mixed with the mineral material. Also, a plowed surface horizon 
most of which was originally part of a B horizon. 

А? horizon.—A mineral horizon, mainly a residual concentration of 
sand and silt high in content of resistant minerals as a result of the 
loss of silicate clay, iron, aluminum, or a combination of these. 

В horizon.—The mineral horizon below ап A horizon. The B horizon 
is in part a layer of change from the overlying A to the underlying 


C horizon. The B horizon also has distinctive characteristics caused 


(1) by accumulation of clay, sesquioxides, humus, or a combination 
of these; (2) by prismatic or blocky structure; (3) by redder or 
browner colors than those in the A horizon; or (4) by.a combination 
of these. The combined A and B horizons are generally called the 
solum, or true soil. If a soil lacks а B horizon, the A horizon alone is 
the solum. 

C horizon.—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes and does 
not have the properties typical of the A or B horizon. The material 
of a C horizon may be either like or unlike that from which the 
solum is presumed to have formed. If the material is known to 
differ from that in the solum, the Roman numeral II precedes the 
letter C. 

R layer.—Consolidated rock beneath the soil The rock commonly 
underlies a C horizon, but can be directly below an A or a B 
horizon. 

Humus. The well decomposed, more or less stable part of the organic 

. matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped according to their ru- 
noff-producing characteristics. The chief consideration is the in- 
herent capacity of soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered, but are 
separate factors in predicting runoff. Soils are assigned to four 
groups. In group A are soils having a high infiltration rate when 
thoroughly wet and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group D, at the other 
extreme, are soils having a very slow infiltration rate and thus a 
high runoff potential They have a claypan or clay layer at or near 
the surface, have a permanent high water table, or are shallow over 
nearly impervious bedrock or other material A soil is assigned to 
two hydrologic groups if part of the acreage is artificially drained 
and part is undrained. 


Increasers. Species іп the climax vegetation that increase in amount as 


the more desirable plants are reduced by close grazing. Increasers 
commonly are the shorter plants and the less palatable to livestock. 
Infiltration. The downward entry of water into the immediate surface 
of soil or other material, as contrasted with percolation, which is 
movement of water through soil layers or material. 
Infiltration rate. The rate at which water penetrates the surface of the 
soil at any given instant, usually expressed in inches per hour. The 


rate can be limited by the infiltration capacity of the soil or the rate 
at which water is applied at the surface. 

Invaders. On range, plants that encroach into an area and grow after 
the climax vegetation has been reduced by grazing. Generally, in- 
vader plants are those that follow disturbance of the surface. 

Leaching. The removal of soluble material from soil or other material 
by percolating water. 

Liquid limit. The moisture content at which the soil passes from a 
plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 50 per- 
cent silt particles, and less than 52 percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized particles, 
deposited by wind. 

Low strength. Inadequate strength for supporting loads. 

Medium textured soil. Very fine sandy loam, loam, silt loam, or silt. 

Minimum tillage. Only the tillage essential to crop production and 
prevention of soil damage. 

Miscellaneous areas. Areas that have little or no natural soil, are too 
nearly inaccessible for orderly examination, or cannot otherwise be 
feasibly classified. 

Moderately coarse textured (moderately light textured) soil. Sandy 
loam and fine sandy loam. 

Moderately fine textured (moderately heavy textured) soil. Clay loam, 
sandy clay loam, and silty clay loam. 

Mottling, soil. Irregular spots of different colors that. vary in number 
and size. Mottling generally indicates poor aeration and impeded 
drainage. Descriptive terms are as follows: abundance— few, com- 
mon, and many; size—fine,.. medium, and coarse; and con- 
trast-—faint, distinct, and prominent. The size measurements are of 
the diameter along the greatest dimension. Fine indicates less than 
5 millimeters (about 02 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse more than 15 millimeters (about 
0.6 inch). 

Munsell notation. A designation of color by degrees of the three single 
variables—hue, value, and chroma. For example, a notation of 10YR 
6/4 is a color of 10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 7.3. 

Organic matter. Plant and animal material, in or on the soil, in all 
stages of decomposition. Readily decomposed organic matter is 
often distinguished from the more stable forms that are past the 
stage of rapid decomposition. 

Parent material. The great variety of unconsolidated organic and 
mineral material in which soil forms. Consolidated bedrock is not 
yet parent material by this concept. 

Ped. An individual natural soil aggregate, such as a granule, a prism, or 
a block. 

Pedon. The smallest volume that can be called “a soil.” A pedon is three 
dimensional and large enough to permit study of all horizons. Its 
area ranges from about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the soil. 

Percolation. The downward movement of water through the soil. 

Peres slowly. The slow movement of water through the soil adversely 
affecting the specified use. 

Permeability. The quality that enables the soil to transmit water or air, 
measured ав the number of inches per hour that water moves 
through the soil. Terms describing permeability are very slow (less 
than 0.06 inch), slow (0.06 to 0.20 inch), moderately slow (02 to 0.6 
inch), moderate (0.6 to 2.0 inches), moderately rapid (2.0 to 6.0 
inches), rapid (6.0 to 20 inches), and very rapid (more than 20 
inches). 

Phase, soil. A subdivision of a soil series or other unit in the soil clas- 
Sification system based on differences in the soil that affect its 
management. A soil series, for example, may be divided into phases 
on the basis of differences in slope, stoniness, thickness, or some 
other characteristic that affects management. These differences are 
too small to justify separate series. 

pH value. (See Reaction, soil). A numerical designation of acidity and al- 
kalinity in soil. 

Plasticity index. The numerical difference between the liquid limit and 
the plastic limit; the range of moisture content within which the soil 
remains plastic. 
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Plastic limit. The moisture content at which a soil changes from a 
semisolid to a plastic state. 

Profile, soil. A vertical section of the soil extending through all its 
horizons and into the parent material. 

Range (or rangeland). Land that, for the most part, produces native 
plants suitable for grazing by livestock; includes land supporting 
some forest trees. ` 

Range condition. The health or productivity of forage plants on a given 
range, in terms of the potential productivity under normal climate 
and the best practical management. Condition classes generally 
recognized are—excellent, good, fair, and poor. The classification is 
based on the percentage of original, or assumed climax vegetation 
on a site, as compared to what has been observed to grow on it 
when well managed. 

Range site. An area of range where climate; soil, and relief are suffi- 
ciently uniform to produce a distinct kind and amount of native 

_ vegetation. 

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in 
pH values. A soil that tests to pH 7.0 is described as precisely 
neutral in reaction because it is neither acid nor alkaline. The 
degree of acidity or alkalinity is expressed as— 


Extremely acid 
Very strongly acid 
Strongly acid... 
Medium acid ... 
Slightly acid 


Mildly alkaline .. 
Moderately alkaline.. 
Strongly alkaline ...... 
Very strongly alkaline. 


91 and higher 


Relief. The elevations or inequalities of a land surface, considered col- 
lectively. 

Residuum (residual soi! material). Unconsolidated, weathered, or 
partly weathered mineral material that accumulates over disin- 
tegrating rock. 

Rooting depth. Shallow root zone. The soil is shallow over a layer that 
greatly restricts roots. See Root zone. 

Root zone. The part of the soil that can be penetrated by plant roots. 

Runoff. The precipitation discharged in stream channels from a 
drainage area. The water that flows off the land surface: without 
sinking in is called surface runoff; that which enters the ground be- 
fore reaching surface streams is called ground-water runoff or 
seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral fragments from 0.05 
millimeter to 2.0 millimeters in diameter. Most sand grains consist 
of quartz. As a soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Seepage. The rapid movement of water through the soil. Seepage adver- 
sely affects the specified use. 

Series, soil. A group of soils, formed from a particular type of parent 
material, having horizons that, except for the texture of the A or 
surface horizon, are similar in all profile characteristics and in ar- 
rangement in the soil profile. Among these characteristics are color, 
texture, structure, reaction, _ consistence, and mineralogical and 
chemical composition. 

Shale. Sedimentary rock formed by the hardening of a clay deposit. 


Shrink-swell. The shrinking of soil when dry and the swelling when 


wet. Shrinking and swelling can damage roads, dams, building foun- 
dations, and other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mireral particles that range in diame- 
ter from the upper limit of clay (0.002 millimeter) to the lower limit 
of very fine sand (0.05 millimeter), As a soil textural class, soil that 
is 80 percent or more silt and less than 12 percent clay. 

Site index. A designation of the quality of a forest site based on the 
height of the dominant stand at an arbitrarily chosen age. For ex- 
ample, if the average height attained by dominant and codominant 
trees in a fully stocked stand at the age of 50 years is 75 feet, the 
site index is 75 feet. 


Slick spot. Locally, a small area of soil having a puddled, crusted, or 
smooth surface and an excess of exchangeable sodium. The soil is 
generally silty or clayey, is slippery when wet, and is low in produc- 
tivity. 

Slope. The inclination of the land surface from the horizontal. Percent- 
age of slope is the vertical distance divided by horizontal distance, 
then multiplied by 100. Thus, a slope of 20 percent is a drop of 20 
feet in 100 feet of horizontal distance. 

Slow intake. The slow movement of water into the soil. 

Soil. A natural, three-dimensional body at the earth's surface that is 
capable of supporting plants and has properties resulting from the 
integrated effect of climate and living matter acting on earthy 
parent material, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters in equivalent 
diameter and ranging between specified size limits. The names and 
sizes of separates recognized in the United States are as follows: 
very coarse sand (2.0 millimeters to 1.0 millimeter); coarse sand (1.0 
to 0.5 millimeter); medium sand (0.5 to 0.25 millimeter); fine sand 
(0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 millimeter); silt 
(0.05 to 0.002 millimeter); and clay (less than 0.002 millimeter). 

Solum. The upper part of a soil profile, above the C horizon, in which 
the processes of soil formation are active. The solum in mature soil 
consists of the A and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of the underlying 
material. The living roots and other plant and animal life charac- 
teristics of the soil are largely confined to the solum. 

Stratified. Arranged in strata, or layers. The term refers to geologic 
material. Layers in soils that result from the processes of soil for- 
mation are called horizons; those inherited from the parent material 
are called strata. 

Structure, soil. The arrangement of primary soil particles into com- 
pound particles or aggregates that are separated from adjoining ag- 
gregates. The principal forms of soil. structure are—platy 
(laminated), prismatic (vertical axis of aggregates longer than 
horizontal), columnar (prisms with rounded tops), blocky (angular 
or subangular), and granular, Structureless soils are either single 
grained (each grain by itself, as in dune sand) or massive (the parti- 
cles adhering without any regular cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the solum below 
plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally refers to a 
leached horizon lighter in color and lower in content of organic 
matter than the overlying surface layer. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent in un- 
cultivated soil, ranging in depth from 4 to 10 inches (10 to 25 cen- 
timeters). Frequently designated as the “plow layer,” or the “Ap 
horizon.” | 

Terrace. An embankment, or ridge, constructed across sloping soils on 
the contour or at a slight angle to the contour. The terrace inter- 
cepts surface runoff so that it can soak into the soil or flow slowly 
to a prepared outlet without harm. A terrace in a field is generally 
built so that the field can be farmed. A terrace intended mainly for 
drainage has a deep channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or undulating, 
bordering a river, a lake, or the sea. A stream terrace is frequently 
ealled a second bottom, in contrast with a flood plain, and is seldom 
subject to overflow. А marine terrace, generally wide, was. 
deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay particles i in 
a mass of soil. The basic textural classes, in order of increasing pro- 
portion of fine particles, are sand, loamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay loam, sandy 
clay, silty clay, and clay. The sand, loamy sand, and sandy loam 
classes may be further divided by specifying “coarse,” “fine,” or 

“very fine.” 

Thin layer. Otherwise suitable soil material too thin for the specified 
use. 

Tilth, soil. The condition of the soil, especially the soil structure, as re- 
lated to the growth of plants. Good tilth refers to the friable state 
and is associated with high noncapillary porosity and stable struc- 
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ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif- ment in the surrounding soil. е 

ficult to till. А . . . | . Water table, artesian. A water table under hydrostatic head, 
Topsoil (engineering). Presumably a fertile soil or soil material, or one generally beneath an impermeable layer. When this layer is 

that responds to fertilization, ordinarily rich in organie matter, used penetrated, the water level rises in an uncased borehole. 

to topdress roadbanks, lawns, and gardens. . Water table, perched. A water table standing above an unsaturated 
Upland (geology). Land at a higher elevation, in general, than the alluvi- zone: I plates aH upper. or perched, water table is separated f 

al plain or stream terrace; land above the lowlands along streams. a lower n. b M d = perchen, E eas separa rom 
Water table. The upper limit of the soil or underlying rock material that y а оту zone: 


is wholly saturated with water. Weathering. All physical and chemical changes produced in rocks or 
Water table, apparent. A thick zone of free water in the soil. An ap- other deposits at or near the earth's surface by atmospheric agents. 
parent water table is indicated by the level at which water stands These changes result in disintegration and decomposition of the 


in an uneased borehole after adequate time is allowed for adjust- material. 


Illustrations 
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Figure 1.—Pattern of soils and underlying material in the Kennebec-Zook-Wabash map unit. 
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Figure 3.—Pattern of soils and underlying material in the Martin-Pawnee-Sogn map unit. 
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Figure 4.—Pattern of soils and underlying material in the Pawnee-Wymore map unit. 


Figure 5.—Sorghum on Martin silty clay loam, 3 to 8 percent slopes. The field is terraced and farmed on the contour. 
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Figure 6.—Field that is terraced and farmed on the contour on Martin silty clay loam, 3 to 8 percent slopes. Wheat 
stubble is on the right; grain sorghum, on the left. 


Figure 7.—Grass on Loamy Upland range site after deferred grazing. 
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Figure 8.—Profile of Burchard clay loam, in an area of Burchard-Shelby Figure 9.— Profile of Pawnee clay loam, 3 to 7 percent slopes. 
clay loams, 7 to 12 percent slopes. 
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Figure 10.—Profile of Shelby clay loam, in an area of Burchard-Shelby 
clay loams, 7 to 12 percent. slopes. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION DATA 


{Recorded in the period 1941~70 at Holton] 


Precipitation 


Temperature 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


[Recorded in the period 1931-60 at Holton] 


inimum temperature 


Probability 240 Е 289 F | 32° F 


| or lower or lower L or lower 


Last freezing 
temperature 
in spring: 


1 year in 10 


later than-- April 12 April 22 


2 years in 10 


later than-- April 1 April 17 


5 years in 10 


later than-- March 29 April T April 23 


First freezing 
temperature 
in fall: 


1 year in 10 


earlier than-- October 22 October 10 October 3 


2 years in 10 


earlier than-- October 26 October 15 October T 


5 years in 10 


earlier than-- October 24 


1 
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November 5 October 17 


TABLE 3.--GROWING SEASON LENGTH 
[Recorded in the period 1931-60 at Holton] 


Daily minimum temperature 
during growing season 


Probability Higher | Higher | Higher 
than i than i than 
24° F 28° F 29 Е 
i Days | Days | Days 
| | | 
9 years in 10 | 195 | 177 I 158 
I 
8 years in 10 | 202 | 185 | 165 
1 
5 years in 10 | 214 | 198 | 179 
1 
2 years in 10 | 227 | 213 | 192 
1 і 
1 year in 10 | 233 | 220 | 199 
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TABLE 4,~-ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Soil name 


Ba !Burehard-Shelby clay loams, 7 to 12 percent slopes === == =m -e m mm m m m mwe A NINOS 
Bb {Burchard-Shelby clay loams, 7 to 12 percent slopes, 

Be {Burchard-Shelby clay loams, 12 to 25 percent slopes-------- 

Ca ‘Chase silty clay loam~~~-~~~-~~~----~~~+~-~-~----------- 

Cb iClime-Sogn complex, 5 to 20 percent slopes- 

Ka Kennebec silt loam---—---------------------- 


Kb IKennebeo soils--------------- 

Ke iKennebec soils, channeled 

Ma [Martin silty clay loam, 3 to 8 percent slopes------------ 
Mb {Martin silty clay loam, 3 to В percent slopes, 

Me {Martin-Vinland silty clay loams, 5 to 10 percent slopes-- 
0a lOlmitz clay loam, 2 to 5 percent slopes------------------ 
Pa Pawnee clay loam, 1 to 3 percent slopes---- 

Pb lPawnee clay loam, 3 to 7 percent slopes 

Pe ‘Pawnee clay loam, 3 to 7 percent 

Pt Pits, quarries == === m m m a e e r e m re ve me ma me m e -< 

Ra | Reading silt loam------------------- === 

Sa {Shelby clay loam, 4 to 8 percent slopes 

Sb {Shelby clay loam, 4 to 8 percent slopes, eroded--- 

Va iVinland silty clay loam, 6 to 14 percent slopes---------- 
Vb \vinland-Rock outcrop complex, 20 to 40 percent slopes---— 
Vo }Vinland~Sogn complex, 5 to 20 percent slopes 

Wa [Wabash silty clay--------------- wee 

Wb IWymore silty clay loam, 1 to 3 percent slopes 


Wo IWymore silty clay loam, 2 to 5 percent slopes, 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 


[А11 yields were estimated for a high level of management in 1975. Absence of a yield figure indicates the 
crop is seldom grown or is not suited, Only arable soils are listed] 


| | ! ! Е | 
Soil name and 1 | ! Grain I | | , Smooth 
map symbol | Corn | Soybeans | sorghum IWheat, winter] Alfalfa hay | bromegrass 
П 1 1 1 П 
! Bu t Bu i Bu H Bu ! Ion | AUM! 
| i i i | | 
Burchard-Shelby: | ! | | | | 
2ва---------------------- ! 70 | 26 | 75 | 33 | 3.0 | 5.6 
I 1 1 1 1 1 
PB چ کی چا چچ‎ а ! 60 |} 22 | 70 | 30 | 2.5 | 4.8 
' 
1 1 1 1 1 1 
Chase | | | | | | 
———— | 85 | 36 | 95 | 45 | 4.5 i 8.0 
f f 
Kennebec: | | | ! | | 
Ка, Kb a ! 100 | 38 | 100 | " | "5 | 8.0 
| $ ' i ! | 
Martin: i р | ! | 
Ip ——"" | 15 | 32 | 85 | 3 | 35 | 6.0 
1 1 1 1 1 1 
MD ——————— | 65 I 28 I 75 | 30 | 3.0 | 5.2 
1 1 
Martin-Vinland: | | ! | I i 
poo——— | 60 | 26 | 70 | 30 | 2.5 | 4.8 
I i | | | | 
Olmitz: I i I | I 
ба----------------------- | 9 | 36 | 95 | 48 | "0 | 1.2 
i H 1 1 1 
Рампее: I i ! | | 
Passa | 65 ! 3 | "8j 35 | 3.5 | 6.4 
1 1 1 l I 
e Se | 60  ! 28 | то} 33 | 3.0 | 6.0 
| I | | | | 
چ ق‎ —M | 50 | 25. | 60 | 30 | 2.4. | 5.6 
! | i 
Reading: ! ! | ! I | 
Raa aaa | 99 | " | 95 | 50 | 5.0 | 8.0 
I 1 I 1 i 
Shelby I | i | i | 
r———— ! 85 | 32 ! 90 | 40 | 3.8 | 6,0 
1 id I H | [| | 
5р----------------------- | 80 ! 28 | 85 | 38 | 3.3 | 5.6 
П | 1 
Vinland: H ! ! | | | 
\аз---------------------- i --- | --- | = | === | --- | 3.2 
i } } | | | 
Wabash } i ! | I | 
Йаз —— | 60 |! 32 | 70 | 30 | 2.5 | 4.8 
i | ! I ! 
Wymore | i i | | | 
WY Dae ! 70 | 3 | 75 | 35 | 35 | 6.4 
F f 1 1 1 
[ ————— ! 60 | 28 | TO | 33 | 3.0 | 5.6 
= 1 1 і I 
Zook ! ! | | | | 
| ———— M: | 75 | 3 | 85 | 38 | 3.5 | 6.0 


lAnimal-unit-month: The amount of forage ог feed required to feed one animal unit (one cow, one horse, one 
mule, five sheep, or five goats) for a period of 30 days. 

ÓThis map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior.of the whole map unit. 
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SOIL SURVEY 


TABLE 6.--ЯАМСЕ PRODUCTIVITY AND COMPOSITION 


[Soils not listed are not in range sites; such soils can be used for grazing if grass cover is established] 


{Side-oats grama 
{Maximilian sunflower----- 
lLeadplant------------- m me m eee 
H 


} | Potential production} | 
Soil name and | Range site name | I ! Common plant name | Compo- 
map symbol. H [Kind of year | Dry | }sition 
weight | | 
| р —— | Pet 
I 1 1 
Burehard-Shelby: | I I | | 
1Ba, Bb, 1Вс--——- tLoamy Upland------------------ Favorable ! 6,000 !Big bluestem----------- c cells ! 30 
i | Normal | 5,000 [Little bluestem-------- 15 
| {Unfavorable | 4,000 lIndiangràss--------------- 10 
i Н l | Switchgrass-~-- 40 
| i | {Tall dropseed.----- 5 
| | l |Side-oats grama 5 
| } I [Maximilian sunflower----------] 5 
| | | ILeadplant---------------------|0 5 
l | | | Н 
Chase: | | ] | | 
Са---------------- ILoamy Lowland-------- €——— [Favorable 110,000 {Big bluestem------------ ------ | 4o 
I INormal | 8,000 | Indiangrass- | 
| {Unfavorable | 6,000 ISwitohgrass-------- | 
i | ! Eastern gamagrass-~ 
! I | р cordgrass------------- 
т 4 
Clime: | i | | 
1сь; | | I | 
Clime part------ ILimy Upland----------- "mennen | Favorable { 5,000 {Little bluestem 
| !Могта1 | 3,500 {Big bluestem-------- 
| {Unfavorable | 2,500 |Side-oats grama----- 
H ! | | Indiangrass~~~~~-~-~~-~---~ 
| H | ISwitchgrass---—- 
l | l [Blue grama----- 
| l l ! Јегзеу tea----- 
| | | ILeadplant------- 
Sogn paárt------- {Shallow Limy------------------ {Favorable 1 3,500 |Side-oats grama------------.-- 
! {Normal | 2,500 {Little bluestem-- 
| Unfavorable | 1,500 Blue grama----- 
| i } {Big bluestem--- 
| i { | Buffalograss----- —9 
| | l [Gray sagewort--------- 
i | | | Smooth Боас анан 
1 1 1 
Kennebec: і i | | 
Ка, ЛКЬ, !Ke------ |Боашу Lowland e e = m -m = m mmm = ~ ---- | Favorable {10,000 |Big bluestem------------------ 
i Normal | 8,000 {Indiangrass 
I {Unfavorable | 6,000 lSwitehgrass----------- 
| i i |Eastern gamagrass----- 
| I | | Prairie cordgrass------------- 
| 
Martin: | | j 
Ma, Mb---------- --|Loamy Upland------ ————————- {Favorable } 6,000 [Big bluestem------—---- mmm ammm 
! {Normal 15,000 {Little bluestem--- 15 
| {Unfavorable | 4,000 |Indiangrass 10 
| | | H ISwitchgrass 10 
} i | ITall dropseed------- ----------] 5 
| | l ISide-oats grama----- ————— {| 5 
| ] | Maximilian sunflower---------- 15 
| | l {Т,еаайр1ап esasan êm 5 
| l | | | 
Мс: | | | | 
Martin part----- lLoamy Upland------------------ {Favorable | 6,000 {Big bluestem-------------«----| 30 
i Normal. } 5,000 {Little bluestem------ ЗЕЕ 
lUnfavorable | 4,000 lIndiangrass------- 
| | ISwitchgrass--- 
| {Та11 dropseed----- 
! 
l 
| 


See footnote 


| 
| 
| ! 
| | 
| | 
! | 
| | 


at end of table, 


Mar 


Olmitz: 
Оа---------------- 
Pawnee: 

Pa, Pb, Ро----——-- 


Rea 
Ra 


She 
Sa 


Vin 


1y 


Soil name and 
map symbol. 


tin: 


Vinland part---- 


ding: 


lby: 


y ЕЕ 


land: 


b: 


Vinland part---- 


Rock outcrop 
part. 


JACKSON COUNTY, KANSAS 


TABLE 6.--RANGE PRODUCTIVITY AND COMPOSITION--Continued 


Upland m m m m m m m m e m m w ---—-- 


Upland------------------ 


Upland------------------ 


Lowland----------------- 


Upland------------------ 


Upland------------------— 


Upland--------- ————— 


See footnote at end of table. 


| Potential production 
1 
I 


IKind of year 


IFavorable 
!Normal 
{Unfavorable 


{Favorable 
| Normal. 
{Unfavorable 


{Favorable 
| Normal. 
{Unfavorable 


| Favorable 


| Normal 
{Unfavorable 


Favorable 
i Normal 
{Unfavorable 


{Favorable 
| Normal. 
i Unfavorable 


{Favorable 
! Normal. 
| Unfavorable 


I 
| 
| 
! 
f 
i 


5,500 
3,500 


5,500 
1,500 
3,500 


5,500 
4,500 
3,500 


Big bluestem 


{Little bluestem- 
[Indiangrass----- 
| Switchgrass--- 
lLeadplant-------------- as 
{Eastern gamagrass---- 
IConpassplant------------------ 


| 
| 
| 


1 
I 
Н 
1 
П 
1 


Big bluestem 


| Indiangrass----------—-- 
iSwitchgrass---------- 
iEastern gamagrass---- 
{Prairie cordgrass 


[Big bluestem 


{Little bluestem 
| Indiangras sese mamme mm 
iSwitchgrass-----~ ---- 
1Tall dropseed---- 


{Maximilian sunflower-- 
ILeadplant------------- 


! Вір bluestem 


{Little bluestem-- 
\Indiangrass~.-.---~~ — 
ISwitohgrass-- 
ILeadplant--------------------- 
Eastern gamagrass 


tCompassplant 
Н 
1 
1 
1 


Big bluestem 


iLittle bluestem----------- 
iIndiangrass-~ 


switchgrass 


| Leadplant--~~--~-~--~ 
{Eastern gamagrass---- 


| Compassplant 


Big bluestem------------- - 
iLittle bluestem- 
| Indiangrass------ 
ISwitchgrass--- 
[Tall dropseed--- 
|Side-oats grama 
[Maximilian sunflower- 
iLeadplant----------- ------ ---- 


Big bluestem--------------- توت‎ 
[Little bluestem 
ISwitehgrass---------- 
!side-oats grama 
{Tall dropseed = e mmm m = mm mw m m m a 
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Soil name and 
map symbol. 


Vinland: 
Туа: 
Vinland part---- 


Sogn part------- | 


Wa---------------- | 


Wymore: 
Wb, Менее | 


Zook: 
2а--------- ------- | 


SOIL SURVEY 


TABLE 6.--RANGE PRODUCTIVITY AND COMPOSITION--Continued 


Range 


Shallow Limy 


site name 


Kind of year 


| 
| 
| 
H 
| 
р 
1 


| Favorable 
INormal . 
{Unfavorable 


{Favorable 
{Normal 
{Unfavorable 


Clay Lowland----- T———--------- |Favorable 


Clay Lowland 


| Normal 
{Unfavorable 


|Favorable 
| Normal. 
{Unfavorable 


[Favorable 
| Normal. 
{Unfavorable 


1 
1 
| 
H 
l 
t 
1 
П 
I 
H 
f 
П 
| 
+ 
р 
| 
1 
1 
1 
1 
i 
1 
| 
1 
1 
I 
1 
| 
| 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
| 
1 
т 
Н 
i 
1 
1 
| 
1 
1 
1 
1 
4 
1 
1 
1 
1 
1 
1 
| 
1 
1 
| 
| 
| 
1 
П 
р 
' 
! 
1 
' 
1 
1 
| 
Į 
1 


Potential production 
} 


Dry 
е t 


Lb/acre 


5,500 
4,500 
3,500 


3,500 
2,500 
1,500 


8,500 
7,500 
6,000 


6,000 
5,000 
4,000 


8,500 


1 
3 
i Common plant name 
1 
1 
' 
| 
П 
1 
| 
f 
I 
1 
1 


Big bluestem------------------ 
{Little bluestem---- 
lIndíangrass-------- 
ISwitchgrass- 
!ILeadplant----------------- 
{Eastern gamagrass------- 
[Compassplant aaa E eee 


1 

!51де-оаїз grama--------------- 
[Little bluestem---- 
I Blue grama-------------------- 
{Big bluestem-- - 


!ISuitehgrass------------------- 
!Indiangrass- 
{Big bluestem------- 
[Eastern gamagrass-- 
iLittle bluestem---- 
l Prairie cordgrass-- 
| ЗипР1омег---------- 
‘Eastern cottonwood------------ 


i 
i 
{Big bluestem-~~~-~~~~~~~~~~~~~~- | 
ILittle bluestem---- 
IIndiangrass-------- 
ISwitohgrass--- 
{Tall dropseed-- 
[Side-oats grama---- 
|Махті1јап sunflower 
ILeadplant--------------------- 


{Big bluestem 
| Indiangrass~ 
ISwitchgrass-------- 

!Ргаігіе cordgrass------------- 
[Little bluestem---------.-. 
{Eastern gamagrass-- 


lThis map unit is made up of two or more dominant kinds of soil. See map unit description Гог the 
composition and behavior of the whole map unit, 


JACKSON COUNTY, KANSAS 


TABLE 7.—--WOODLAND MANAGEMENT AND PRODUCTIVITY 


[Only the soils suitable for production of commercial trees are listed in this table, 
column means the information was not available] 
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Absence of an entry ina 


А Ia Management concerns Potential productivity . 
Soil name and | | Equip- | 
map symbol | Erosio ment Seedling! Wind- Plant Trees to. plant 


fhazard 


M 

1 

Chase: i 
о coti ~=! Slight 

1 

1 

I 

у 

1 

} 

Kennebec: I 
Ка, 1Kb, lKe----- ~{Slight 

Н 

| ' 

1 

i 

| 

| 

i 

Reading: I 
Rasen ue — Е slight 

1 

| 

1 

1 

l 

Wabash: | 
Wan ceres а 1 Slight 

n 1 

' 

I 

1 

1 

Zook: I 
ажаан аа iSlight 


.limita-imortal- 


Moderate|Moderate 
H 


Moderat 


o 


i throw 


Moderate | Moderate 


{ 
H 
i 
i 
{Slight 
1 
| 
1 
1 
i 
| 
I 
Slight {Slight 
1 
| 
| 
1 
| 
| 
| 
Slight {Slight 
1 
| 
1 
| 
1 
Í 
I 
I 
Severe Moderate 
1 
| 
1 
1 
I 
1 
1 
| 
| 
M 
1 
1 


Moderate 


Moderate 


Severe 


Severe 


П 
I 
| Important trees 
t 
' 


IHackberry--- 
{Green ash----------- 
IEastern cottonwood--| 
d L 


Hackberry e= = m mmm m mm 
[Green ash----------- | 
| Базбеги cottonwood--| 


{Black walnut------ as 
lHackberry----------- 
[Bur оак--—---------- 
{Shagbark hickory-~---] 
iSouthern red оак----! 


{Eastern cottonwood--| 
' 
t 


iGreen ash-------- 
{Hackberry-- 
} 


Ресап, 
green ash, 


eastern cottonwood, 


| 

1 

1 

[i 

1 

I 

Ї 

П 

1 

I 

' 

р 

V 

1 

1 

l 

V 

1 

1 

3 

H 

1 

| 

i 

iBlack walnut, 

{ bur oak, 

| hackberry, 

| green ash, 

| eastern cottonwood, 
| American sycamore. 
} 
1 
П 
1 
| 
H 
1 
H 
1 
Í 
Ц 
t 
1 
1 
П 
t 
1 
1 
| 
1 
1 
t 
1 
1 
1 
E 
і 
1 
t 
1 
4 
i 
1 


Black walnut, 

green ash, 
hackberry, 

American sycamore, 
eastern cottonwood, 


Pin oak, 
pecan, 
eastern cottonwood, 


Eastern cottonwood, 
American sycamore, 
silver maple, 


lThis map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole. map unit, 
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SOIL SURVEY 


TABLE 8,--BUILDING SITE DEVELOPMENT 


["Depth to rock" and some of the other terms that describe restrictive soil features are defined in the 


Glossary. 
soil was not rated] 


SS Oe — $$ Y n ap[ 


| too clayey. 
| 
| 
1 
1 


Vinland раг%--- | Модегабе: 


| i і i | 
$011 паше апа | Shallow | Dwellings | Dwellings | Small | Local roads 
map symbol | excavations | without l with | commercial. | and streets 
| | basements | basements | buildings 
| | H ! | 
| | | | i 
Burchard: | | i | ! 
1ва, ‘Bb: I і i | I 
Burchard part--|Moderate: | Модегафе: | Модегафе: | Severe: | Ѕеуеге: 
| too clayey, | slope, | shrink-swell, | slope. | low strength, 
¦ slope. | shrink-swell, } slope, | 
| | low strength, | low strength, | 
| | і | 
Shelby part----|Moderate: | Модегаѓе: | Moderate: | Severe: | Severe; 
| slope, | slope, { slope, | slope. | low strength. 
| too clayey. | shrink-swell, | shrink-swell, | 
| | low strength, | low strength, | | 
1 1 I 1 1 
1ве: | | i | i 
Burchard part--!Severe: | Severe; | Severe; | Severe: | Severe: 
slope, | slope, 1 slope. | slope, | Low strength, 
| | | | ! slope, 
t 1 
Shelby part----|Severe: | Зеуеге: { Severe: | Ѕеуеге: | Ѕеуеге: 
| slope. | slope. ¦ slope. | slope. || low strength, 
| l i | | slope, 
| | l | | 
Сһазе: | i I i | 
Са--------------- | Severe: | Severe; | Severe: | Severe: {Severe 
| too clayey, | floods, | floods, | floods, | shrink-swell, 
| wetness, | shrink-swell. | shrink-swell, | shrink-swell, | low strength, 
| floods. Н | | | floods, 
| l i | i 
Clime: | | ! i | 
1сь: } } | | 
Clime part----- | Зеуеге; Moderate: | Moderate: | Severe: |Severe: 
| too clayey, | shrink-swell, | depth to rock, | slope. | low strength. 
| i low strength, |. slope, . | | 
! | slope, | shrink-swell. | 
1 
1 
Sogn part------ | Severe: | Severe: |} Severe: | Severe: | Severe: 
| depth to rock, | depth to rock, | depth to rock, | depth to rock, | depth to rock, 
| l | | slope. | 
| I I | | 
Kennebec: | ! | | | 
Ka, !Kb, !Ke----- | Severe: | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: 
| floods, | floods. } floods, | floods. | floods, 
| wetness, | | | | frost action, 
| | | | | low strength. 
| | | l | 
Martin: | | I I | 
Ма, Mb----------- | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: 
| too clayey. | shrink-swell, | shrink-swell, | shrink-swell, | low strength, 
| | low strength. | low strength, | low strength, | shrink-swell, 
| ! | | | frost action, 
| | ! | | 
ime: | | I | | 
Martin part---- | Severe: | Зеуеге: | Severe: oed E vere: 
1 i i 
| | | | 
| | I I 
| | | | 
| i | i 
i | I | 
| | | | 
| i | | 


See footnote at end of table, 


| depth to rock, 


shrink-swell, 
low strength. 


Moderate: 


° 
depth to rock, 


M 


8 
1 


о 
d 


See text for definitions of "slight," "moderate," and "severe," 


hrink-swell, 
ow strength. 


derate: 
epth to rock, 


Absence of an entry means 


shrink-swell, 
low strength. 


e 

low strength, 
shrink-swell, 
frost action, 


Moderate: Moderate: 
depth to rock, depth to rock, 
slope. 


Soil name and 
map symbol 


Оа------------—-- 


Pawnee: 


Pa, Pb, Ре------ 


Pits, quarries: 


JACKSON COUNTY, KANSAS 


TABLE 8,--BUILDING SITE DEVELOPMENT~-Continued 


Shallow 
excavations 


-|Moderate: 


| too clayey. 
| 


| 
]} Зеуеге: 


too clayey, 


| 
| 
| 
i 
| 
| 
| 
| 


Reading: i 
а-------------- IModerate: 
| floods, 
1 
I 
Shelby: i 
Sa, Sb-----------|Moderate: 
| too clayey. 
! 
| 
Vinland: l 
I {Moderate : 
| depth to rock, 
| slope. 
| 
Туу; | 
Vinland part--~|Severe: 
| slope, 
Rock outerop | 
part, | 
П 
В 
lve: | 
Vinland part---|Moderate: 


Sogn part----- 
Wabash: 
Ма-------------- 
Wymore: 
Wb, Менее 
Zook: 


Z8--------—--—-—--- 


| depth to rock, 


| slope. 
H 


- | Severe: 


depth to rock. 


| 
| 
I 


| Severe: 
wetness, 
floods, 


b 
i 
| 
| too clayey. 
| 


-|Severe: 


too clayey. 


Severe: 
wetness, 
floods, 
too clayey. 


| 
| 
| 
| 
| 
| 
| 
| 
| 


| 

| Dwellings 

| without 
basements 


Moderate! 
Shrink-swell. 


Severe: 
shrink-swell, 
low strength, 


Severe: 
floods. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
depth to rock, 
slope. 


Severe: 
slope, 


wetness, 
floods, 
shrink-swell. 


Severe: 
shrink-swell, 
low strength. 


floods, 
low strength, 
shrínk-swell, 


Dwellings 
with 
basements 


derate: 
hrink-swell, 


= 
фо 


Severe: 
shrink-swell, 
low strength, 


vere: 
loods., 


м Ф 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
depth to rock, 
Slope. 


Severe: 
Slope. 


Moderate: 
depth to rock, 
Slope. 


Severe: 
depth to rock. 


Severe: 
wetness, 
floods, 
shrink-swell. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
floods, 
low strength, 
shrink-swell. 


П 

l 

| Small 

| commercial 
buildi 


derate: 
hrink-swell. 


= 
ao 


Severe: 
shrink-swell, 
low strength, 


Severe: 
floods. 


Moderate: 
shrink-swell, 
low strength, 


Severe: 
slope. 


Severe: 
slope. 


уеге; 
lope. 


и Ф 


Severe: 
depth to rock, 
slope. 


Severe: 
wetness, 
floods, 
shrink-swell. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
floods, 
low strength, 
shrink-swell, 


Local roads 
and streets 


Severe: 
low strength. 


Severe: 
shrink-swell, 
low strength, 
frost action, 


Severe: 
low strength, 
frost action. 


Severe: 
low. strength. 


Moderate: 
depth to rock, 
slope. 


Severe: 
slope. 


Moderate: 
depth to 
8 


lope. 


rock, 


Severe: 


depth to rock, 


Severe: 
wetness, 
floods, 
Shrink-sweil. 


Severe: 
shrink-swell, 
frost action, 
low strength, 


Severe: 
floods, 
low strength, 
shrink-swell. 


(This map unit is made up of two or more dominant kinds of soil. See map unit desoription for the 
composition and behavior of the whole map unit, 
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SOIL SURVEY 


TABLE 9.--CONSTRUCTION MATERIALS 


["Shrink-swell" and some of the other terms that describe restrictive soil features are defined in the 


Glossary. See text for definitions of "good," "fair," "poor," and "unsuited." 


means soil was not rated] 


$011 name and 
map symbol 


1 
1 
Burchard: | 
1ва, Bb: | 
Burchard part------|Poor: 
| low strength,. 
| 
| 
Shelby рагё-------- | Poor: 
| low strength. 
| 
| 
1во: | 
Burchard part----- ~|Poor: 
| low strength, 
| 
Shelby part-------- [Poor: 
| 1ow strength. 
| 
Сһазе: 
Са------------------- | Poor: р 
| low strength, 
| shrínk-swell, 
1 
1 
Clime: i 
1сь: 
Clime part~-~-~~~~~~ | Poor: 
| low strength, 
| area reclaim, 
Sogn part === === = === | Poor: 
| thin layer, 
Kennebec: | 
Ка, 1Kb, Koss |Poor: 
| low strength. 
H 
1 
Martin: | 
Ma, МЫ nnn | Poor: 
| low strength, 
| shrink-swell, 
} 
Imo: ! 
Martin part-------- | Poor: 
| low strength, 
| shrink-swell, 
| 
Vinland part------ =] Poor r 
! thin layer. 
| 
Olmitz: 
Оа===-==-===-әә 4------ |Poor: 
low strength. 
Pawnee; 


| 
| 
| 
Pa, Pb, Poe----------- | Poor: 
1 
| 


See footnote at end of table. 


Roadf 111. 


Sand 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


suited: 


Un 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


suited: 


Un 
excess fines, 


Unsuited: 
excess fines, 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 
excess fines. 


Unsuited: 


n 
excess fines. 


1 
1 
| Gravel. 
1 
1 


Unsuited: 
excess fines, 


Unsuited: 
excess fines, 


suited: 


Un 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 
excess fines, 


Unsuited: 
excess fines. 


Unsuited: 
exoess fines. 


Unsuited: 
excess fines, 


Unsuited: 


n 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 


n 
excess fines. 


Unsuited: 
excess fines, 


Absence of an entry 


I Topsoil 


Fair: 
too clayey, 
s 


lope, 


nj 


о стр 
F 
"5 


co clayey, 
lope. 


Fair: 
too clayey, 
5 


lope, 


Fair: 
thin layer, 
too clayey, 


ч 


oor: 
too clayey. 


= 


oor: 
area reclaim. 


Good. 


Fair: 
too clayey. 


= 


air: 
too clayey. 


Fair: 
too clayey, 
area reclaim, 


Fair: 
too clayey. 


Fair: 
too clayey, 
thin layer, 


JACKSON COUNTY, KANSAS 


TABLE 9.--CONSTRUCTION MATERIALS--Continued 
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Soil name and 
map symbol. 


Roadfill 


shrink-swell, 
low strength. 


1 
1 
Pits, quarries, 
Pt. I 
| 
Reading: | 
Rasa ee: —— ------ {Poor: 
! low strength. 
1 
Shelby: | 
Sa, Sb--~~~~~~~~~~~~-~ iPoor: 
| low strength, 
і 
1 
Vinland: | 
Va------------------- | Poor 
| thin layer, 
t 
t 
1 
| 
vb: | 
Vinland part------- (Poor: 
| thin layer, 
| slope. 
} 
+ 
Rock outcrop part. ! 
} 
1 
Лус: | 
Vinland part------- |Poor: 
| thin layer. 
| 
1 
| 
Sogn part---------- | Poor; 
| thin layer, 
| 
Wabash: | 
Манна i Poor: 
| wetness, 
| shrink-swell, 
} low strength, 
1 
1 
Wymore | 
Wb, We--------------- | Poor: 
| Shrink-swell, 
{ low strength, 
M 
1 
Zook: I 
S Bee rime E Yee er FEARS ~=} Poor: 
| wetness, 
$ 
| 
1 


1 
1 
} Запа 
1 
1 
1 


Unsuited: 
excess fines, 


Unsuited: 
excess fines, 


Unsuited: 
excess fines, 


Unsuited: 
excess fines, 


Unsuited: 


n 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 


excess fines. 


Unsuited: 
excess fines, 


Unsuited: 
excess fines, 


Gravel. 


Unsuited: 
excess fines. 


nsuited: 
excess fines. 


с 


suited: 
xcess fines. 


U 


о 5 


suited: 


Un 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 
excess fines. 


suited: 


Un 
exoess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


crm 


=) 
etm 


p Q стр 


a 
t 
з 
а 


Ро 
а 


Ро 
t 


E ct m 


Topsoil 


ir: 
hin layer, 


ins 
oo clayey. 


irs: 

oo clayey, 
lope, 

rea reclaim, 


iri 

oo elayey, 
lope, 

rea reclaim, 


or: 
rea reclaim, 


or: 
etness, 
or: 

hin layer, 
ir: 

oo clayey, 
etness., 


1тһїз map unit is made ир of two ог more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit, 
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TABLE 10.--SANITARY FACILITIES 


["Depth to rock" and some of the other terms that describe restrictive soil features are defined in the 


Glossary, 
rate soils, 


Soil name and 


map symbol. 


Burchard: 


Ba, 


Bb: 


l 
| Septic tank 
I absorption 


Burchard part----|Severe: 


percs slowly. 


| 
Shelby part------|Severe: 


IBe: 
Burchard part----lSevere: 


Shelby part------ 
Chase: 
Са--------------- = 
Clime: 
1сь; 
Clime part------- 
Sogn part-------- 
Kennebeo: 
Ка, Kb, lKo------- 
Martin: 
Ma, Mb------------- 
Ime: 
Martin part------ 


| peros slowly. 


| peres slowly. 
! 
Ж 
{ Severe: 
регсз slowly, 
slope, 


| 

l 

I 

! 

| Зеуеге: 
| floods, 
| percs slowly, 
| wetness, 

i 

l 


| Зеуеге: 
| peres slowly, 
| depth to rock. 


| Зеуеге: 
depth to rock. 


| 
| 
| 
| 
| Severe: 

1 floods, 

| wetness, 

| 

lSevere: 

| peres slowly, 


| 
| Severe: 
| peres slowly. 


Vinland part-----|Severe: 


Olmitz: 
E 


Pawnee: 


Pa, 


Pb, 


See footnote at 


| depth to rock, 
I 


{Moderate: 
| percs slowly, 


| Зеуеге: 


end of table. 


| Sewage lagoon 
| агеаз 


slope. 


Severe: 
depth to rock, 
slope, 


Severe: 
depth to rock, 
slope, 


vere: 
loods, 


—@ 


derate: 
lope. 


= 
oo 


Severe: 


e 
slope. 
Severe: 
depth to rock, 
slope. 


Moderate: 
Slope, 
seepage, 


derate: 
lope. 


= 
шо 


| Тгепоһ 
| sanitary 


derate: 
oo clayey. 


то 


derate: 
oo clayey. 


= 
ro 


Moderate: 
too clayey. 


Moderate: 
too clayey, 
slope, 


floods, 
too clayey, 
wetness, 


Se 
too clayey, 
depth to rock, 


Severe: 
depth to rock, 


vere: 
loods, 
etness. 


= ro 


vere: 
oo clayey. 


ct o 


Severe: 


е 
too clayey. 


vere: 
epth to rock. 


ao 


derate: 
oo clayey. 


со 


уеге: 
oo clayey. 


et e 


Area 
sanita 


Moderate: 
slope, 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope, 


Severe: 
floods. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
floods, 
wetness, 


Slight---- 


ry 


tà 
= 
H 
оч 
> 
cr 
i 
i 
1 
i 
1 
i 
i 
i 
1 
1 
+ 


Slight----------- 


Slight----------- 


Slight----- ON 


See text for definitions of "slight," "moderate," "good," "fair," and other terms used to 
Absence of an entry means soil was not rated] 


| 
| Daily cover 
| for landfill 


Fair: 
too clayey, 
slope, 


Fair: 
too clayey, 
Slope. 


Poor: 
slope. 


Poor: . 
Slope. 


Poor: 
too clayey. 


or: 
oo clayey. 


«o 


layer. 


ro 


hin layer. 


ir: 
oo clayey. 


et 


or: 
оо clayey. 


то 


JACKSON COUNTY, KANSAS 


TABLE 10.--SANITARY FACILITIES--Continued 


Soil name and l Septic tank 


map symbol | absorption 
fields 
| 
Pits, quarries: | 
Pt. | 
i 
Reading: 
Ra----—-——-—-——------ Moderate: 
| percs slowly, 
| floods. 
| 
Shelby: i 
Sa, З= {Severe: 
| peres slowly. 
Vinland: I 
Танаа — | Зеуеге: 
| depth to rock, 
l 
Wb: 
Vinland part-----|Severe: 
| depth to rock, 
| Slope. 
Rock outcrop | 
part. | 
M 
I 
Туе; 
Vinland part----- iSevere: 
I depth to rock, 
l 
Sogn part--------|Severe: 
р depth to rock, 
4 
i 
Wabash: i 
Манана | Severe: 
| peres slowly, 
| floods, 
! wetness, 
1 
Wymore: i 
Wb, Ме-ее | Severe: 
! perces slowly. 
1 
Zook: 
Daan Severe: 
| регез slowly, 
| wetness, 
| floods, 


| Sewage lagoon | Trench 
areas sanitary 
landfill 
Moderate: Moderate: 
seepage. floods, 


too clayey. 


| 
| 
| 
| 
| 
| 
| 
| 
Moderate: !Moderate: 
slope, | too clayey. 
l 
i 
Severe: | Зеуеге: 
depth to rock, | depth to rock. 
slope. I 
| 
| 
Severe: | Зеуеге: 
depth to rock, | depth to rock, 
Slope, | slope. 
| 
| 
| 
i 
Severe: | Severe: 
depth to rock, | depth to rock, 
slope. | 
1 
i 
Severe: | Severe: 
depth to rock, | depth to rock. 
slope. | 
I 
i 
Severe: | Зеуеге: 
floods, | floods, 
wetness, { wetness, 
| too clayey. 
1 
| 
Moderate: {Moderate: 
slope. | too clayey, 
| 
Severe: i Severe: 
wetness, | wetness, 
floods, | too clayey, 
| floods. 


| Агеа | Daily cover 
| sanitary | for landfill 
landfill 
| i 
1 i 
I ! 
| | 
і | 
| Модегаїе: | Fair: 
| floods, | too clayey. 
| | 
} | 
| | 
i | 
| | 
| | 
|Moderate: | Poor: 
I slope. ! thin layer. 
| i 
| I 
ISevere: iPoor: 
| slope, | thin layer, 
| } slope. 
| l 
| | 
| | 
| i 
| i 
Moderate: | Poor: 
| slope. Н thin layer. 
1 
! | 
| Модегафе; | Роог: 
| slope. | thin layer, 
1 
f 
i | 
| | 
| Зеуеге: Poor: 
| floods, | wetness, 
| wetness, i too clayey. 
1 
| | 
Н | 
IS1ight----------- | Poor 
| | too clayey. 
1 ` 
| | 
} Зеуеге: Poor: 
| wetness, i too clayey. 
| floods. | 
| | 
1 M 


lThis map unit is made up of two.or more dominant kinds of soil, See map unit description for the 
composition and behavior of the whole map unit, 
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TABLE 11.--МАТЕН MANAGEMENT 


["Seepage," and some of the other terms that describe restrictive soil features are defined in the Glossary. 
D y 


Absence of. an entry means. soil was not evaluated] 


See footnote at end of table, 


| i і | і | 
Soil name and | Pond | Embankments, | Drainage | Irrigation | Terraces 1 Grassed 
map symbol | reservoir | dikes, and | I | апа | -waterways 
| агеаз | 1еуеез | | | diversions 
| i i | i : l : 
i i i | | | 
Burchard: ud i | | | | 
ipa, ‘Bb, IBe: | ! ! | | | 
Burchard part-~-|Slope---------- {Low strength, |Not needed----- {Complex slope, Slope, | $1.оре, 
| !-shrink-swell. | | slow intake, | erodes easily.{ erodes easily. 
| ! | | erodes easily.| i 
| | | | | i 
Shelby part----|Slópe---------- ILow strength, {Not needed----- {Slow intake, | Егодез easily, {Erodes easily, 
| + | shrink-swell, | | slope, | slope, | slope. 
\ ! I | erodes easily.! I 
| } | | | i 
Chase: | 1 | | E | 
p ——— lFavorable------ {Shrink-swell, IFloods, {Slow intake, [Not пеедеа----- IPercs slowly. 
| | low strength. | peres; slowly. | floods. ! 
| I I | | i 
Clime: | I | | | | 
1Cb: | | i I | | 
Clime part----~ Depth to rock {Thin layer, Not needed----- {Erodes easily, [Depth to rock, jDepth to rock, 
| | low strength, | | droughty, | erodes еаѕі1у. | erodes easily. 
р Н ! ! slope. | i ` 
| | | i i 
Sogn part------ iDepth to rock I Thin layer----- {Not needed----- [Rooting depth [Depth to rock {Rooting depth, 
i 1 1 1 f 
Kennebec: | | I | | 
Ка, ÎKb, 1Кс----- | Зеераве-------- ‘Low strength, Floods, IFloods--------- |Favorable------ | Favorable. 
| ! compressible, | frost action. | | i 
| | excess humus, | I ! l 
| | | | | | 
Martin: | | | | | I 
Ma, Mb----------- lFavorable------ {Shrink-swell, Not needed----- {Slow intake, lPeres slowly---|Favorable. 
| | low strength, | | slope. l 
I I | | I I 
Me: | | | } | 
Martin part----|Favorable------ {Shrink~swell, {Not needed----- {Slow intake, i Peres slowly~--{Favorable. 
| ! low strength, | ! slope, | i 
| | і р | | 
Vinland part---|Depth to rock {Thin layer----- INot needed----- {Rooting depth, Depth to rock {Rooting depth. 
| | i ! slope, i | 
| l i I i | 
Olmitz: | i | I | t 
‚ Саннан -lFavorable------ [Favorable ------ {Not пеейей----- iFavorable------ {Erodes easily {Erodes easily. 
| і i | | i 
Pawnee: | i | | | і 
Ра, Pb, Pe------- lFavorable------ IShrink-swell---|Not needed----- {Peres slowly, Peres slowly, {Percs slowly. 
| В H | slow intake, | erodes easily.} 
| і I | I чоң 
Pits, quarries: | | П | I i 
Pt. | I l | і I 
I I I | I i 
Reading: | i i | i I 
RA e | Favorable--~~~~~ {Shrink-swell, {Not needed----- {Slow intake----|Favorable------ | Ғауогаб1е. 
| ! erodes easily.| | | l 
! 1 1 1 V } 
l t í 1 1 $ 
Shelby: | | l | i і 
Sa, Sb------- -—--[Slope----—------ ILow strength, Not needed----- {Slow intake, lFavorable------ {Erodes easily, 
! | shrink-swell, | | slope, l | slope, 
I | H | erodes easily, ! | 
! 1 1 1 V T 
1 1 1 } 1 i 
Vinland: | i | | i I 
}а------—--------- {рерїһ to rock [Thin 1ауег----- INot needed----- {Rooting depth, [Depth to rock {Rooting depth. 
р | ! | slope. I I 
| i I | I I 
1уь: ! i | I | I 
Vinland part----|Depth to rock {Thin 1ауег----- [Not needed----- | Rooting depth, {Depth to rock iRooting depth. 
і i i | slope, i i 
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TABLE 11;--WATER MANAGEMENT--Continued 


I i I I I esu I 
$011 ‘name and | Ропа | Embankments, | Drainage | Irrigation | Terraces | Grassed 
map symbol. | reservoir | dikes, and I I | ‘and: ^ | waterways 
| are i 1 | i 
| i ! | | i 
| i | | | ! 
Rock outcrop ! i | 1 | H 
part. | I i | i i 
| | i I | i 
Лус: | ! I ! I i 
Vinland part---|Depth to rock |Thin layer----- 'Not needed-----!Rooting depth, {Depth to rock Rooting depth. 
| | i | slope, | | 
| | i o4 | { 
Sogn part------|Depth to rock ce 1ауег----- [Not пее464----- | Rooting depth iDepth to rock [Rooting depth. 
" 1 
{ 1 "P i i t 
Wabash: | | | | | l 
Ма----------- ----|Favorable------ iShrink-swell, |Е100а3, {Slow intake, {Регсз slowly, |Percs slowly, 
| compressible, | peres slowly, | wetness, | wetness. | wetness, 
! | low strength. | wetness. floods, | | 
r 1 l 
Wymore: | | | ! | | 
Wb, We-----------|Favorable------|Shrink-swell,  |Not needed----- !Slow intake, ‘!Регсз slowly, Peres slowly, 
| | low strength, | | erodes easily.| erodes easily. | erodes easily, 
| | | | I 
i | | | | i 
Zook: i | i i I | 
VA- lFavorable------ ÓlShrink-swell,  |Floods, |Floods, INot needed----- Wetness, 
` | | low strength, р wetness, | меїпезз, | 
1 1 I 
1 


| | hard to pack. peres slowly, percs slowly. 
1 


} 
1 
H ! 


lThis map unit is made up of two or more dominant kinds of soil, See map unit description for the 
composition and behavior of the whole map unit. 
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TABLE 12.-~RECREATIONAL DEVELOPMENT 


["Регсз slowly" and some of the other terms that describe restrictive soil features are defined in the 
Glossary. See text for definitions of "slight," "moderate," and "severe." Absence of an entry means 
soil was not rated] 


Soil name and | Сашр агеаз | Picnic areas | 


map symbol 


Sy tt ——‏ ت 


Playgrounds | Paths and trails 
| 


| 


Burchard: | 


slope, 


| | | 
1Ва, 1Bb: | | | 
Burchard part------ IModerate: IModerate: lSevere: {Moderate: 
| slope, | slope, | slope. | too clayey. 
| peres slowly, | too clayey. П | 
| too clayey. | | | 
Shelby part--------|Moderate: | Moderate: | Severe: Moderate: 
| peres slowly, | too clayey, | slope. | too clayey. 
| too clayey, | slope. | | 
| slope, | i | 
| | 1 | 
Be: | | | 
Burchard part--~--~ | Зеуеге: | Зеуеге: | Зеуеге: |Moderate: 
| slope. | slope. | slope. | too clayey. 
| 
Shelby part-------- | Зеуеге: | Зеуеге: | Зеуеге: Moderate: 
| slope. | slope. | slope. | too clayey, 
! | } | slope, 
! | | | 
Сһазе: | | | 
а | Зеуеге: | Модегаќе: |Moderate: |Moderate: 
| floods, | too clayey, | too clayey, { too clayey. 
| | wetness, | wetness, 
| l | floods, | 
! | | | 
Clime: l | i | 
lob: ! | | | 
Clime part----- ~-=- | Severe: | Severe: | Severe: Severe: 
| too clayey. | too clayey. | too clayey, | too clayey. 
} | | slope. | 
I р 
Sogn part---------- Moderate: IModerate: | Зеуеге; | Moderate: 
| too clayey, | too clayey, | depth to rock, | too clayey. 
} slope, | slope. ! slope. 
| | i | 
Kennebec: | | l 
Ка, lKb-------------- | Зеуеге: !ISlight------------ ---|Moderate: Is1ight. 
| floods, | | floods, | 
| | i too clayey. 
t | l 
a NEM ~- | Severe: |Moderate: !Moderate: Moderate: 
| floods. | floods, | floods, | floods, 
| | | too clayey. | 
| | | | 
Martin: | | | | 
Ма, Mb--------------- | Модега%е: | Модегафе : iModerate: iModerate: 
| too clayey, | too clayey. | too clayey, | too clayey. 
| peres slowly. I | peres slowly, 
i | | slope. | 
| | | | 
Ime: | i | 
Martin pant-------- {Moderate: |Moderate: | Severe: | Moderate: 
| too clayey, | too clayey. ¦ slope. | too clayey. 
| peres slowly. | l | 
i | | 
Vinland part------- | Модегафе: Moderate: Į Severe: Moderate: 
too clayey. | too clayey. | depth to rock, | too clayey. 
| 


See footnote at end of table. 


Soil name and 
map symbol 


Olmitz: 


QA = e e e e a a e Ñ... 


Pawnee: 
Pa, PD, PQ----------- 


Pits, quarries: 
Pt. 


Reading: 


Say, د‎ eee 


Vinland: 


Уа----- =... 


yb: 
Vinland part === ~~=- 


Rock outcrop part. 


lve: 
Vinland рагё------- 


JACKSON COUNTY, KANSAS 


TABLE 12.--RECREATIONAL DEVELOPMENT--Continued 


} : 
| Сатр агеаз 
| 


i 
! 
| Модегаее: 

| too clayey. 
! 

| 

| 


|Moderate: 
peres slowly, 
too clayey. 


! 
1 
| 
| 
| 
H 
1 
| 
| 
| Зеуеге: 
| floods. 
| 
IModerate: 
peres slowly, 
too clayey. 


Moderate: 
too elayey, 
slope, 


Slope. 


' 

1 

| 

i 

H 

i 

1 

I 

} 

i 

і 

I 

| Ѕеуеге: 
i 

| 

1 

1 

1 

1 

M 

1 

i 

| Moderate: 

| too clayey, 
| slope. 

H 

1 

Moderate: 

} too clayey, 
| slope. 
| 
1 


1 
!Severe: 
| floods, 

| wetness, 

| peres slowly, 
| 

{Moderate: 

too clayey, 
регсз slowly. 


| wetness, 
| floods, 
' 


| Picnic areas 


derate: 
oo clayey, 


co 


derate: 
oo clayey. 


co 


derate: 
oo clayey. 


то 


Moderate: 
too clayey, 
Slope, 


vere: 
lope, 


о 
uo 


Moderate: 
too clayey, 
Slope. 


Moderate: 
too clayey, 
Slope. 


Severe: 
wetness, 
too clayey. 


derate: 
oo clayey. 


о 


о 
wetness, 
t 


| Playgrounds 


Moderate: 
too clayey, 
slope. 


Moderate: 
peres slowly. 


کا ا р‏ 


| 


| Зеуеге: 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope, 


1 

! 

I 

! 

| 

| 

і 

| 

l 

i 

! 

| 

i 

| 

| 

| 

| 

| Зеуеге: 

| depth to rock, 
| slope. 

1 

| Зеуеге: 

I 
| 
| 
l 
| 
I 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
i 
1 


depth to rock, 
slope. 


Severe: 
wetness, 
too clayey. 


Moderate: 
slope, 

too clayey, 
percs slowly. 


Severe: 
wetness. 


| 
| Paths and trails 
П 
і 


derate: 
оо clayey. 


о 


derate: 
oo clayey. 


co 


derate: 
oo clayey. 


то 


derate: 
оо clayey. 


cto 


Moderate: 
too clayey. 


derate: 
oo clayey. 


ro 


е 
wetness, 
t 


Moderate: 
too clayey. 


Moderate: 
too clayey, 
wetness. 


lThis map unit is made up of two or more dominant kinds of soil, See map unit description for the 
composition and behavior of the whole map unit. 
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TABLE 13s--WILDLIFE HABITAT POTENTIALS 


good," "fair," "poor," and "уёгу poor." 


Absence of an entry indicates the soll 


[See text for definitions of " 
was not rated] 


Range- 
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‘this map unit is made up-of two or more dominant kinds of soil, See map unit description for the 
composition and behavior of the whole map unit, 
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TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS 


Absence of an entry means data were not estimated] 
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Ithis map unit is made up of two or more dominant kinds of soil. See map unit description for the 


composition and behavior of the whole map unit. 
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profile. 


Absence of an entry means data were not available or were not estimated] 


Е > 
O р 
SU 5 
mH OG d š 
Get tj [re] © C о о © Ке] t- = = © p = ~ о © 
oo 
Se try те A wy м [Те] ux m m= wn = = N n m 
а 
n ——RƏ— ee an е ee a re ت ی‎ an a n £ h m m rm кышы. ee کا‎ 
o 
> NNN со OO t— NNN 20 co t— NN сч aco w~ ~~ ona оо чус t E= Pt == со со нс 
ы mmm хмм mmm A Nm MMM N мо mm NNN T Nf ma mm mm et NN mmm 
. . > > э э * هة‎ * 8 в . . ә LL . > ee » | . t "ov . > .. ot . > * т 5 
eoo ооо ооо ооо ooo ооо оо ооо! of eo о о оо ot осо ooo 
Dr f Ж р Pee tet rage bor E 1 f t f t t t t 
£ o ret OOD tt: i ooo Pret ODD tt pod d.d tt Fg í Ë Бк. E oo в ВЕ 
© o Pet 222 trp ppp lll 222 toe Е bt Е tot i e EE fe > حډ‎ tert 
| Ф Pb ооо tt! саб Pre aad be | ЖЕ ЖЕ K. ir ' 1 14 Ly rg çG фу 
o ғ. 11 l fe he S тк GLG Irt? GG 1 тю $ f t ot Eo Lobo dor £O EFF 
Oj o Pret o0o00 ti |! ODD tt! OOO tor Epor ВИ io E tl Lo Ж oo rae 
я я = ооч яя охот EEz TOT zz >з! = t == Е= х 3 =! оо uox X 
а о ооо ооо ооо ооо ооо ооо оо ооо! о! оо оо оо ot oo ooo 
Oj o mm = = z; Jao = = = 2.4.2 = = = ou ашты! к=. `P 33 m aa oat = = ач о 
gl-----J--------22222-2---20 ow we mie re کے‎ алран کے‎ Sn на Die Bn A A ee Bae ee ae eee oa eee we nn ae ne eee we ae ee Se ae cee ee mm 
' +f. ct f bra bod ЕТ 1 ЕЕ 
< UU ooo ooo ooo oo Ф Фоо ооф O І ЕЯ ЕТ tt oo bot tr Ф. t! oo Ort 
Я wr ppp ppp оро ppp PPP ooo 2t! Padre и. 242 pod proa gd ppv pet 
ы Ф G G 0 G g ç соя d G @ oad Oo G ot pare te "cd rf t f ç cc Git! 
E « 0 t. مگ‎ u = نگ مگ‎ ны юы. پگ‎ LEE LLL t 1 f t t Ë ' i £ x pot EE ы! я a tt 
ul о H| шо Ф vv o o0 vo ooo ooo ooo Ф с aac} рт ow за < < vo! oo ooo 
ра! оп o толо ооо очо отот — g о t0 шше! =! "OU bO bO bO t0 о! "ut TG ù0 bo 
œ] с ооо ооо ооо ооо ооо ооо а; ті | € + оо Ка бып ord ed ot! oo О e4 
> = = =: == = === === = = = = = = = = TEI t m = = щш = = mod == === 
f! + f t 1 t bod 
~ А 1 ! ! 1 ! ! I ri 
1 «i ooo ooo vu o mo ooo o o oon ort voor ot oo ot Ф 1 Ф І oo oit 
et Жын. 42 43 42 Ppp Boo 4322320 222 Pv ә! 424242 | 2t ep yt pe Bit pp pee 
Sa دہ‎ аса сто oo a аса dc ааш oer (d wr or aw oe ot а! ас ore 
AO cl ££ ыы £ £ of. £L t. £o KR LLE ©! eo | ы! £, = 1 £ 1 t 1 © ГИ 
зо ooo vov ooo ood vy Ф c 00 ос voor ot oo oxo о = ot oo ос < 
any осот "OU отоо оох "Oo соп зы ооо! ct oc зы ою Ui — D 00 bo 
t Oi ооо ооо ооо ооо ооо ооо О ri ооо! ot оо Ow О 4 ot oo оч і 
=== === = = = === = >= = = = >= = = IZEI mot = > = = == >! == = = = 
с 
о Mos за Moa uu = mos inca moo === = |o ioo no со ii wars 
= >... >.> > ПЕС وع‎ re» . . >» РЕС وو‎ А .. . . .. . о ПЗЕ 
do d сх wore ~~o oro сх oro — сососо! со! wm o~ wor mf oo хо co oo 
oo tit tee fet 1 f Ef үа FF UT сек ЕТ t Ц тї ti Б. ! ff 
vg O03 wow очот www wot wow охо а сс t = i om охо woo wot wor worn 
Ф وف > . و‎ ово >.. "^ р - з А . ьо ,.. >» .. e> 
L шх t— uy uso NOt try LAO INO t— LO LAO i un peque i о Ino uy iy nun е) лм io t- 
o Ama NOM Omar NOM nyt NOOO =з © Se шу N an moo meo = ch or wo 
a roe ace = س‎ < Nw m~ cme Ace No Aor MN QOL Q т со == e Nr ree 
К> t. я в ә > ж жй ي‎ » > . . > LI жо» > . ah » э э LJ . . La . . . . в ° о в 
о = ооо ооо ооо ооо ооо ооо о о ооо 1 et оо оо оо et оо ооо 
ib Е чу u E bere rete f t tu ob Ft L ЕЕ god í t tot Е ТЯ tt tor ot 
do alc mins оюл t-i-c Фох ent CWO = = ме rg чо — N см rt eun nat 
dx ree Ae ——— а-- ——— Ner мс cree < с QN Nr ue (м co roo 
> LEM * LII . . > э с» و‎ рр . r LANI »> > > . * * . 2 . . . s 9 oe ^ 
<= ооо ooo ооо ooo ооо ооо oo ooo © oo oo o o оо ооо 
bm охл оох OY QOO охо ооо won NO O O © оо м сч wor © oc мо Co 
ao» fs . .. Е . . . › s . > . » - > » .. 5 » 5 * 2 ‚ „» " » > » .. 
Ф = = зоо чоо чоо чоо мо о чо о оо ооо t Nt AN оо оо N f NA ооо 
EG КР od Dg ttd ЕЕ ti ЕТ for treet bet toe 1 l Lobo Ж ү | poor 
Rn я © сс) ONN MO NA о сусу WANN O N Q Qo хорхо ! т wow Qo NO wort won AO су 
о с . rp > ». > s 9 в م‎ `. . s ов ж» э э .о оо о » » > » С зо . LJ эс + 
а ооо ооо ооо ооо ооо ooo о >» » > э e oo о + e» e оо о „© 
о ooo © o o 
= = о uoc ao = о я-то мо oo Aw N oo о PvE № NO wna 
-mo ==. MND Omo -mmo == № — х ON m = = o = D w AQ c mo LAW 
Я rrr pr Ë bap oW + Ë EE үсү tr ба dtu poa pr te т {+ tt E ЖЕ. 
Qc eum oma our oan Quam оо о сс m ee on ок о ~ or on oon 
vom == сч "m s= т = xt e = = Y e van 
t I I 1 t 1 t П £ t 1 Н 1 1 t 
t ! t 1 1 t t 4 I I 1 1 t I t 
1 ! ' t f 1 t 1 1 t 1 t 1 t t 
о > 1 P t 2 ' t 1 1 f 1 t В 1 t 
= RE 1 £ 1 > t t i 1 L t sub ә t t 
Ga g > a > @ > t t 1 r t P = I Н 
o a f£ a [s Q f£. t ә f o 1 = c | | 
Фо a ч g t E > ы 1 g e. t 1 
ge T a о a, "o a t a > == Ë a і о 
S > > L > t a a 1 © t 5. 
со "ч g > g > w > 1 £i S П я я I 
з < a < 4a < о t Ф оо 1 + G 1 - 
n £O a o a о a ! E © ом а 2 = el -a 
ті @ a г. Ф £ Ф я o ced em cd ^o aT с = £ c Ne oa, 
ot aes < "2 a „з < ot Ф ~ o o Ба! on i ті 2t Ф 
Nn оош п oa п om п met оо n со = por oz > wad я - 
RO . m m ag чо ao ROG = Eo хс 
ao — = £0 = фы s x= bani ao (n 
m о o x = о а. 


See footnote at end of table. 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 
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IThis map unit is made up of two or more dominant kinds of soil. See ma 


composition and behavior of the whole map unit. 
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TABLE 16.--5011, AND WATER FEATURES 


[Absence of an entry indicates the feature is not a concern. See text for descriptions of symbols and 
"flooding" and "water table" in the Glossary for such terms as "rare," "brief," and "perched." The 
symbol < means less than; > means greater than] 


| ] Floodin High water table Bedrock 
Soil name and | Нудго- | | | | Potential 
map symbol | logici Frequency | Duration [Months | Depth | Kind [Months | Depth |Hardness} frost 
rou ction 
Et in 


| 
Burchard: | 
ipa, 1Bb, Be: | 


l | i | ! | | ! } 
i | ! | | | | | | 
і | | | | | | l | 
Burchard part--| В ens — | === | --- | >6.0 | --- ! --- | >60 Н =~~ ete. 
t 
Shelby paeten] B enê -------- | --- | -—- | >6.0 | --- | --- | >60 | --- pases: 
1 1 > 
Chase | I | | i | | l | | 
Санесанын | с Rare to |уегу brief|Mar-Sep[1.0-3.0]Perched lFeb-May| >60 | --- Moderate. 
| | occasional. ! | | l | | | | 
| | | | | l l I l I 
Clime: | i ! | | } | | | 
1сь; | } | | | i | | | | 
Clime е. C н опе-------- | --- | --- | >6.0 I --- | --- | 20-%0 са Moderater 
Sogn part------ | D D опе-------- | --- | --- | >6.0 | --- | -== | 4-20 pen келеа 
Kennebec: | | | | l l | ! | | 
Ka, ТКБ, 1Ке----- | В аа BRE ----- ro Novi2.0- 0 Apparent News | >60 | --- [High. 
} | | 
Martin: р | | | | | | | ! | 
Ма, МЬ----------- 1 c | Мопе-------- ! --- | --- | 26.0 | --- | --- | >40 |Rippable|High, 
| | | i i | | | | | 
Ime: { | i | } | | | | l 
Martin шы С d one-------- | --- | --- | >6.0 | --- I --- | >40 Е läten: 
I I 
Vinland part---] D опе-------- | --- | --- | >6.0 | --- | --- ! 10-20 | FRA и 
Olmitz: I | ! i i | | | | | 
Оа--------------- | B mene to rare| --- | --- ! >6.0 | --- | --- | >60 | --- О 
1 
Рампее: | | | | | | | | | | 
Pa, Pb, Pe------- | D yee -------- | --- | --- | >6.0 | --- | --- | >60 | --- iHigh. 
1 
Pits, quarries: | | | H | | | | | | 
Pt. | | l | | | | l | | 
| | | | | | | | | i 
Reading: е d | | } | } | | ! 
RAS Е {None to rare} --- | --- 156.0 | --- | --- | 260 | --- High. 
| | | l. | | | ! | | i 
Shelby: I | | | | | | | | і 
Sa, Sb----------- | B lNone-------- | --- | --- 156.0 | --- | --- | »60 | --- Moderate. 
| I ! l | l | | l | 
Vinland: | | } } | | i | l i 
V&cem emn | D ]None-------- | --- | --- 156,0 | --- i --- | 10-20 |Rippable}Moderate, 
| | | Ї | | | | | | 
IVb: і |. | l | i | | | | 
Vinland ЕМА р pions -------- | --- | --- | >6.0 | --- | --- | 10-20 nippa. Moderate: 
l 1 
Rock outerop | | | Н l | i | i i 
part, | | | i | | l | i l 
| ! | | | l i i I i 
lve: l ! | } | l } I | i 
Vinland anm. D n [.], T == | --- | --- | >6.0 | --- | --- | 10-20 adm uM 
1 т 
Sogn part------ | D " опе-------- | --- I --- | 26.0 | --- | --- | 4-20 pee а 
1 
Wabash I | l Н | | l 1 I | 
C p — | D | common------ |Brief to {Nov-Mey| 0-1,0]Регенеа lNov-May| >60 | --- iModerate, 
| l | long. } | ! i | I | 
| 1 | ! | | Н | ' | 
Wymore: | | | i | l | | 1 | 
Wb, Моа | D {None | ==- } --- 1260 | --- | =-=- | >60 | =-=- High, 
| l | | | | | | I | 
Zook | l | | | | | | | 
ааа | D  lconmon------ {Brief-~--- IMar-Jun| 1.0- -3,01 Apparent! Nov Мау! >60 | --- High. 


1Тһ1з map unit is made up of two or more dominant kinds of soil, See map unit description for the 
composition and behavior of the whole map unit. 


TABLE 17.--ENGINEERING TEST DATA 


[Tests performed by the State Highway Commission of Kansas, in accordance with procedures of the American Association of 
State Highway and Transportation Officials (AASHTO) except as stated in footnotes 1 and 2] 


i i Moisture Percentage less Percentage | | | Classi- 

! | densityl/ than 3 inches smaller. than--2/ ! > | ‘fication’ 

i р i passing зіеуе--2/ i | | IE l> d | 

i I Š ë і | 1 i | кла d Г 
Soil name and } Parent | Report 5 5 H | | Н tox} |o 

location ! material | number Depth! & E i | I ! 8 DG AASHTO | Š 

} I x 2 No. | No. ! No. 10.05 | 0.0210.00510.0021 5 125! rE 

| | = o 10 40 200 | mm | mm i| mm imm í mM Pa i рош 

i | ` | і foo | H | 

1 _ 1 


Burchard clay loam: 

620 feet east and Glacial. till 
30 feet south of (Kansan). 
the northwest 
corner of sec. 13, 
T. 6 S., R. 14 E.; 
5 miles north and 
3 miles west of 
Holton, Kans. 
(Modal) 


574-Капѕ- 
85-2-1 
85-2-3 


57 
68 


38 
51 


26 
37 


51 


62 20 


19 


90 
91 


29 
31 


Shelby clay loam: 
1,700 feet east 
and 30 feet south 
of the northwest 
corner of sec. 21, 
T. 6 S., R, 15 ES; 
4 miles north of 
Holton, Kans. 
(Modal) 


Glacial till. 
48 


31 


108 
110 
116 


15 
16 
13 


100 
100 
99 


89 
78 


51 
34 


3T 
26 
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I | 
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} i 
} i 
} i 
| } 
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Н i 
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25 | 19 i 29 
1 1 
20 117 | 28 
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| | 
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i I 
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vinland silty clay 
loam: i 
700 feet south andiResiduum 

160 feet east of derived from 
the northwest sandy or 
corner of sec. 13,1 silty shale. 
T. 5 S., Е, 16 Е,; 
2 miles east and 2 
miles north of 
Whiting, Kans. 
(Modal) 
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100 24 
100 


100 


62 
29 


107 17 


110 
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99 


71 
41 
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1/ Based on AASHTO Designation T99-61, Method A (1), with the following variations: (1) all material is ovendried at 
230° F; (2) all material is crushed in a laboratory crusher after drying; and (3) no time is allowed for dispersion of moisture 
after mixing with the soil material. 

2/Mechanical analyses according to the AASHTO Designation T88-57 (1), with the following variations: (1) all material is 
ovendried at 230° Е and crushed in a laboratory crusher; (2) the sample.is not soaked prior to dispersion; (3) sodium silicate is 
used as the dispersing agent; and (4) dispersing time, in minutes, is established by dividing the plasticity index value by 2; 
the maximum time is 15 minutes and the minimum time 1 minute. Results by this procedure сап differ somewhat from results 
obtained by the soil survey procedure of the Soil Conservation Service. In the AASHTO procedure, the fine material is analyzed 
by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, including that 
coarser than 2 millimeters in diameter. Іп the SCS soil survey procedure, the fine material is analyzed by the pipette method 
and the material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical 
e Vr used in this table are not suitable for naming textural classes for soils. 

/ AASHTO classification based on AASHTO Designation М145-49 (1). Unified classification based on MIL-STD-619B (2). The 

SCS and Bureau of Public Roads have agreed to consider that all soils having plasticity indexes within two points of the 
A-line are to be given a borderline classification, An example of a borderline classification is CL-ML. 
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TABLE 18.--CLASSIFICATION OF THE SOILS 


Soil name 


ee 


Family or higher taxonomic class 


Fine-loamy, mixed, mesic Typic Argiudolls 
Fine, montmorillonitio, mesic Aquic Argiudolls 
Fine, mixed, mesic Udic Haplustolls 
Fine-silty, mixed, mesic Cumulic Hapludolls 
Fine, montmorillonitic, mesic Aquic Argiudolls 
Fine-loamy, mixed, mesic-Cumulic Hapludolls 
Fine, montmorillonitic, mesic Aquic Argiudolls 
Fine-silty, mixed, mesic Typic -Argiudolls 
Fine-loamy, mixed, mesic Typic Argiudolls 
Loamy, mixed, mesic Lithic Haplustolls 

Loamy, mixed, mesic, shallow Typic Hapludolls 


“Fine, montmorillonitic, mesic Vertic Haplaquolis 


Fine, montmorillonitic, mesic Aquic Argiudolls 
Fine, montmorillonitic, mesic Cumulic Haplaquolis 


0.8. GOVERNMENT PRINTING OFFICE: 1979-245-118/94 


NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 


o 


M 


© 


| ERU 
| ZI AT M 


15 1-1 See: 
стаси hel SSN Bal 
oe NING Га 
ЗГ NESE = 
NB ЫЕ ЕВЕ: 
а | aed Ll WD 
а 
. с #ЗШШШШЬВь. И 
P E [||x- Cei mp ЫЕ 
- ЧАИ m 
А epee en 
RCS EN lap ue | 


ERE 


DEN 


Er 
gs 
A 
d. 
— | 
Be 
PER: ЖЫШ 
s< 
а 
NE 
ВП | 
K 
а 
ED. 


ж 
I 
Ë 
Hee 
< 
м 
n 

Bm 


Sce 
= 
| 


SEANSTA MANENE La x eR 
RCE Rete il 
АР 
EEA "EH ECL 

| 
دچ اپ ا 


1 
Ноу‹ 
ы НЕНИЯ КРУЧЕ E. 
à | [Ra te h I ESRB am 
Ë Sa А Сы sea ра на 2 
EI NS Y eps Е 
[зи l- М 1M SSe| sebr авар р NEL 36131 _ Es 
5. | SHAWNEE d) COUNTY | Ë 
| |5 
В. 12Е. В. 13E. В. 14Е. В. 15Е. В. 16Е. 
U. $. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 
$01 L LEG E N D KANSAS AGRICULTURAL EXPERIMENT STATION 
nebec—Zook-Wabash: arly level, moder. qu мп ned, poor 
Е жа rer ned, an v ний poor у dra an sol ils that pes si it loam or silty clay s “ү soi il GENERAL SOIL MAP | 
| 
€ ee s w". “a rd: Deep, gently slopi ng to steep, well drai ined a nd mod— JACKSON COUNTY, KANSAS 
[2 ] este —— Tuta solis Duis clay o subso med in 
glacial ma upla Scale 1:190,080 
Mun onis wnee “sa ogn: s — shallow, moderately well drained to somewhat 1 0 1 2 3 4 Miles 
exc vely drained, gently a мо steep soils that = omina nantly have a silty LELE- MM 
clay o ‘lay з subsoil a nd for! siduum derived from shale, lime stone or 
glacia al seater upla “a 
Pawn are p moderately well drained and well drained, ge ауа sloping 
[ШШ] and moder ately sloping Sats that have а clay, s silty clay, ors silty clay loam sub— 
il and formed n glacial ma and | | 
SECTIONAL: ZED 
TOWNSHIP 
Compiled 1978 


кн өре ed oar сое of 


19/20] 21122123 |24 
3 ala 26 5 
31 32 33[34[35|36| 


am 
= 
© 
= 
2 
8 
Š 
UNTY 
— z 


ND 


8l 


7 
i a re | i 
ا‎ ly 

тү 

2B | | | 29 
2ا‎ А 
IS I S 
1584 E a 


HET 
اج‎ Í х 


+ И 
ar 


ri 
— = pitti ty 


POTAWATOMIE 


В. 12Е. В. 13E. В. 14Е. В. 15Е. В. 16Е. 


INDEX ТО MAP SHEETS 
JACKSON COUNTY, KANSAS 


Scale 1: 190,080 
1 0 1 2 3 4 Miles 
ا‎ Sees J 


ЗЕСПОКАЦ2ЕР 
TOWNSH 


U. S. DEPARTMENT OF AGRICULTURE 


SOIL CONSERVATION SERVICE 


JACKSON COUNTY, KANSAS KANSAS AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 


RAILROAD 


POWER TRANSMISSION LINE 
(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 
(normally not shown) 


LEVEES 


Without road ишинин 


With road 


With railroad ШШШ 


ИИИ 


DAMS 
Large (to scale) 
Medium or small 
PITS 
Gravel pit 


Mine or quarry 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 


Indian mound (label) 


Located object (label) 


Tank (label) 
Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches. 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


CeA 
SOIL DELINEATIONS AND SYMBOLS 3 


ESCARPMENTS 


Bedrock vvvvvvvvvvvvvvvvvvvvvy 


(points down slope) 
Other than bedrock ——À 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 


Stony spot, very stony spot 


Borrow or fill area 
up to 5 acres in size 


SYMBOL 


SOIL LEGEND 
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Burchard-Shelby clay loams, 7 to 12 percent slopes 
Burchard-Shelby clay loams, 7 to 12 percent slopes, eroded 
Burchard-Shelby clay loams, 12 to 25 percent slopes 
Chase silty clay loam 

Clime—Sogn complex, 5 to 20 percent slopes 

Kennebec silt loam 

Kennebec soils 

Kennebec soils, channeled 

Martin silty clay loam, 3 to 8 percent slopes 

Martin silty clay loam, 3 to 8 percent slopes, eroded 
Martin—Vinland silty clay loams, 5 to 10 percent slopes 
Olmitz clay loam, 2 to 5 percent slopes 

Pawnee clay loam, 1 to 3 percent slopes 

Pawnee clay loam, 3 to 7 percent slopes 

Pawnee clay loam, 3 to 7 percent slopes, eroded 

Pits, quarries 

Reading silt loam 

Shelby clay loam, 4 to 8 percent slopes 

Shelby clay loam, 4 to 8 percent slopes, eroded 
Vinland silty clay loam, 6 to 14 percent slopes 
Vinland—Rock outcrop complex, 20 to 40 percent slopes 
Vinland—Sogn complex, 5 to 20 percent slopes 

Wabash silty clay 

Wymore silty clay loam, 1 to 3 percent slopes 

Wymore silty clay loam, 2 to 5 percent slopes, eroded 
Zook silty clay loam 
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Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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